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(54) APPARATUS AND METHOD FOR DISCHARGING LIQUID 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an image quality from being deteriorated due to a density unevenness or a 
white streak. 

SOLUTION: An apparatus for discharging a liquid includes a discharge controller which controls an amplitude of 
current to be supplied to heating resistors 52a, 52b and 52c in a head chip 28, thereby enabling ink droplets T to be 

discharged by changing a discharging angle in all directions of 360° at a nozzle 54a as a center. Thus, the apparatus 
can prevent the white streak along a feeding direction of a recording sheet or the density unevenness of a color from 
occurring. 
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CLAIMS 



[Claim(s)] 
(Claim 1] 

The liquid room in which a liquid is held, and the feed hopper for being prepared in the side attachment wall of the 
above-mentioned liquid room, and supplying the above-mentioned liquid to the above-mentioned liquid room, A 
regurgitation means to have the pressure generating component which generates the pressure which presses the 
above-mentioned liquid held in the above-mentioned liquid room by two or more arrangement being carried, out and 
energy being supplied to the above-mentioned liquid room, and a delivery for making the above-mentioned liquid of the 
above-mentioned liquid interior of a room pressed by the pressure by the above-mentioned pressure generating 
component breathe out, 

two or more above-mentioned pressure generating components - abbreviation - the the same and different above- 
mentioned energy - supply or timing - abbreviation - the discharge direction control means which controls the 
discharge direction of the above-mentioned liquid which shifts, supplies the above-mentioned energy and is breathed 
out from the above-mentioned delivery or it is the same - having 

At least, one of two or more above-mentioned pressure generating components counters with the above-mentioned 
feed hopper prepared in the above-mentioned liquid room, and it is arranged at abbreviation parallel, 
the above-mentioned energy supplied at other above-mentioned pressure generating components to the above- 
mentioned pressure generating component which counters with the above-mentioned feed hopper, and by which the 
above-mentioned discharge direction control means has been arranged at abbreviation parallel, and abbreviation - the 
the same and different above-mentioned energy - supply or timing - abbreviation - the liquid regurgitation equipment 
which controls the discharge direction of the above-mentioned liquid breathed out by the direction to which the above- 
mentioned liquid is supplied from the above-mentioned feed hopper, and the abbreviation parallel direction by shifting 
and supplying above-mentioned energy or it is the same. 
[Claim 2) 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 1 with which three or 
the four above-mentioned pressure generating components are arranged at the above-mentioned liquid room. 
[Claim 3) 

The above-mentioned discharge direction control means for the above-mentioned pressure generating component 
which countered with the above-mentioned feed hopper and has been arranged at abbreviation parallel Compared with 
the above-mentioned energy supplied to other above-mentioned pressure generating components, the above- 
mentioned big energy by supplying the above-mentioned energy to supply or early timing Liquid regurgitation 
equipment according to claim 2 which controls the discharge direction of the above-mentioned liquid so that the above- 
mentioned liquid is breathed out by the abbreviation perpendicular direction from the above-mentioned feed hopper to 
the field in which the direction, the almost same direction, or the above-mentioned delivery to which the above- 
mentioned liquid is supplied is established. 
[Claim 4] 

In the liquid regurgitation approach which makes breathe out from the delivery for making the above-mentioned liquid 
in which the above-mentioned liquid of the above-mentioned liquid interior of a room which made generate the 
pressure which presses the liquid supplied to the above-mentioned liquid room, and was pressed by this pressure from 
the above-mentioned feed hopper prepared in the side attachment wall of the above-mentioned liquid room by 
supplying energy to a liquid room at the pressure generating component by which two or more arrangement was 
carried out was prepared at the above-mentioned liquid room breathe out, 

For the above-mentioned pressure generating component which countered with the above-mentioned feed hopper of 
two or more above-mentioned pressure generating components, and was arranged to abbreviation parallel the above- 
mentioned energy supplied to other above-mentioned pressure generating components, and abbreviation - the the 
same and different above-mentioned energy - supply or timing - abbreviation -- by shifting and supplying the above- 
mentioned energy, or it is the same The liquid regurgitation approach characterized by controlling the discharge 
direction of the above-mentioned liquid breathed out by the direction to which the above-mentioned liquid is supplied 
from the above-mentioned feed hopper, and the abbreviation parallel direction. 
[Claim 5] 

The liquid regurgitation approach according to claim 4 characterized by arranging three or the four above-mentioned 
pressure generating components in the above-mentioned liquid room. 
[Claim 6] 

For the above-mentioned pressure generating component which countered with the above-mentioned feed hopper of 
the three or more above-mentioned pressure generating components, and has been arranged at abbreviation parallel 
Compared with the above-mentioned energy supplied to other above-mentioned pressure generating components, the 



above-mentioned big energy by supplying the above-mentioned energy to supply or early timing The liquid 
regurgitation approach according to claim 5 characterized by making an abbreviation perpendicular direction breathe 
out the above-mentioned liquid from the above-mentioned delivery from the above-mentioned feed hopper to the field 
in which the direction, the almost same direction, or the above-mentioned delivery to which the above-mentioned liquid 
is supplied is established. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid regurgitation equipment and the liquid regurgitation approach of making a liquid 
breathe out from the delivery which pressed the liquid by the pressure generated by the pressure generating 
component within the liquid, and was established in the liquid room. 
[0002] 

[Description of the Prior Art] 

It considers as the equipment which carries out the regurgitation of the liquid, and to the detail paper used as an object, 
ink is made to breathe out from a head chip and there is printer equipment of the ink jet method which records an 
image and an alphabetic character. The printer equipment using this ink jet method has the advantage that a low 
running cost, the miniaturization of equipment, and colorization of a printing image are easy. With the printer equipment 
using an ink jet method, the ink of two or more colors is supplied to the liquid ink room of a head chip etc., for example 
like yellow, MAZENDA, cyanogen, and black from the ink cartridge with which it filled up, respectively. And this printer 
equipment makes the ink which heat the ink supplied to the liquid-ink room etc. by the exoergic resistor arranged in the 
liquid-ink interior of a room, and the ink on an exoergic resistor was made to generate air bubbles, made breathe out 
from the minute ink delivery in which ink was prepared by the head chip by energy in case these air bubbles break and 
disappear, and made breathe out reach the recording paper used as an object etc., and prints an image and an 
alphabetic character on the recording paper etc. 
[0003] 

When the ink head section which the ink head section was equipped with the ink cartridge, and was equipped with the 
ink cartridge moves in the cross direction of the recording paper, i.e., the transit direction of the recording paper, and 
the direction which carries out an abbreviation rectangular cross, the printer equipment of the serial mold which makes 
the ink of a predetermined color reach the recording paper is in the printer equipment of an ink jet method. Moreover, 
there is printer equipment of the Rhine mold which made the almost same range as the width of face of the recording 
paper the regurgitation range of ink, namely, carries out the regurgitation of the ink to the shape of Rhine from the ink 
delivery of the head chip located in a line crosswise [ of the recording paper ]. 
[0004] 

It is made to reach the target and the printer equipment of a serial mold is printed by the regurgitation [ ink } and 
repeating this, while the ink head section moves to the recording paper which was made to suspend transit of the 
recording paper and has stopped, when the ink head section moves in the transit direction of the recording paper, and 
the direction which carries out an abbreviation rectangular cross. On the other hand, the printer equipment of the Rhine 
mold is being fixed to few extent which can be moved slightly for the ink head section to avoid immobilization or 
printing nonuniformity, and the ink head section prints ink by the regurgitation and making it reach the target in the 
shape of Rhine on the recording paper it is running continuously. 

[0005] . 
For this reason, since this Rhine type of printer equipment does not move the ink head section unlike a serial mold, it 
becomes possible [ performing high-speed printing compared with the printer equipment of a serial mold ]. Moreover, 
since the printer equipment of the Rhine mold does not need to move the ink head section, it can enlarge each ink 
cartridge and can increase the ink capacity of an ink cartridge. Since it is not what the ink head section moves, 
simplification of a configuration can be attained, and he is trying to prepare the ink head section in each ink cartridge in 
one with such printer equipment of the Rhine mold. 
[0006] 

[Patent reference 1] 
JP,2000-185403,A 



[0007] 

[Problem(s) to be Solved by the Invention] 

By the way, print qualities, such as an image and an alphabetic character, will be influenced by the precision of the 
timing to which ink reaches the recording paper it is running with the printer equipment of the Rhine mold mentioned 
above. When [ concrete for example, ] the travel speed of the recording paper is quick, an image, an alphabetic 
character, etc. which were recorded will be extended in the transit direction of the recording paper, and will be printed, 
an image,' an alphabetic character, etc. which were recorded when the travel speed of the recording paper was slow 
are shrunken in the transit direction of the recording paper, and are printed, and an unacquainted **** problem arises. 
[0008] 

In order to solve such a problem, with the printer equipment of the Rhine mold, a servo motor etc. is used for control of 
the motor for for example making it run the detail paper etc., and the timing to which ink reaches the detail paper is 
controlled by making a travel speed regularity so that nonuniformity may not appear in the travel speed of the detail 
paper. 
[0009] 

However, when the above servo motors etc. are used, and small [ to the timing to which ink reaches the recording 
paper ] or there is a several microns error although the elongation and shrinkage of an image etc. are canceled as 
shown in drawing 34 , nonuniformity may arise to the concentration of a color in the transit direction of drawing 34 
Nakaya mark X of the recording paper, i.e., the direction. If several small microns control of the travel speed of the 
recording paper by the servo motor is overdue, specifically, the concentration of the color of this part will become deep. 
On the other hand, if several small microns control of the travel speed of the recording paper by the servo motor 
speeds up, the concentration of the color of this part will become thin, and if it speeds up on the level whose control of 
the travel speed of the recording paper is dozens of microns and hundreds of microns further, the part which ink has 
not reached covering the transit direction and the abbreviation rectangular cross direction of the recording paper, and 
the so-called white stripe will arise. And the concentration nonuniformity and the white stripe of the color which occurs 
in the transit direction of such detail paper will appear notably, when performing printing from which the gradation of a 
color tone does not change. In addition, 300 in drawing 34 shows the impact area of ink. 
[0010] 

Moreover, there is a possibility that it becomes difficult to carry out the regurgitation of the ink from the ink discharge 
opening which carried out blinding when an ink discharge opening carries out blinding with dust etc. in the printer 
equipment of the Rhine mold as shown in drawing 35 for example, the regurgitation [ ink ] and the white stripe which 
the impact location which should reach the target was missing, and met in the transit direction of drawing 35 Nakaya 
mark X of the detail paper, i.e., the direction, arise, and image quality may deteriorate from the ink discharge opening 
which carried out blinding. Furthermore, although dust etc. does not carry out blinding of the ink discharge opening, for 
example, when it adheres near the ink discharge opening, the discharge direction of the ink from an ink discharge 
opening may change. There is a possibility that the part to which the impact location of ink shifts also in this case and 
which ink does not reach may occur, and a white stripe may arise. 
[0011] 

In addition, 301 in drawing 35 shows the impact area of the ink breathed out from the n-th ink delivery located in a line 
with the transit direction of the recording paper, and the abbreviation rectangular cross direction, i.e., the cross 
direction of the recording paper, and, as for the n+1st and 303 in drawing 35 , 302 in drawing 35 shows the impact area 
of the ink in which the n+4th and 305 in drawing 35 were breathed out from the n+5th ink deliveries, respectively, as for 
the n+2nd and 304 in drawing 35 . And in drawing 35 , since the impact area 303 of the ink breathed out from the 
n+2nd ink deliveries has approached the impact-area 302 side, having bent to the ink delivery side whose discharge 
direction of the ink breathed out from the n+2nd ink deliveries is the n+1st is shown. Moreover, since the n+3rd 
deliveries carry out blinding, ink is not breathed out and ink does not reach the target between an impact area 303 and 
an impact area 304, it is shown that the white stripe has occurred into the part which ink does not reach. 
[0012] 

On the other hand, with the printer equipment of a serial mold, in case transit of the recording paper is stopped and it 
prints, the concentration nonuniformity and the white stripe of a color which occur in the transit direction of the 
recording paper by performing printing which prepared the so-called overlap section which laps the boundary of the 
last printing part and this printing part in the predetermined range are prevented. With this serial type of printer 
equipment, although concentration nonuniformity, a white stripe, etc. can be stopped, they have the problem that the 
time amount concerning printing becomes long, or the amount of the ink used for printing increases, by having 
prepared the overlap section. 
[0013] 

Controlling the discharge direction of ink is proposed by forming two or more exoergic resistors 403a-403d in the 



delivery 402 of the head chip 401 which carries out the regurgitation of the ink, and the location which counters in 
respect of the center line of a delivery 402 being included, so that it may become symmetrical wrth a field mutually, and 
chanqing the calorific value of each exoergic resistor 402, as shown in the patent reference 1 at drawinq36 and 
drawing 37 in order to solve with the above problems. The head chip 401 uses a 

configuration member concretely. The liquid room 405 where Mikata was surrounded by the side attachment waH 404 
using the well-known exposure technique etc. is formed. A part without a side attachment wal serves as ; the feed 
hopper 406 which supplies ink to the liquid room 405. Ink is led to a feed hopper 406 through the through hole made in 
the silicon substrate from the background of a substrate by anisotropic etching. The discharge direction of ink is 
controlled by changing the calorific value of 403d of exoergic resistors prepared in the exoergic resistors 403a-403c 
and feed hopper 406 which were prepared in a side attachment wall 404 and abbreviation parallel in the delivery 402 of 
the liquid room 405, and the field which counters, and abbreviation parallel. 

However, although two or more examples from which arrangement of an exoergic resistor differs have given by the 
patent reference 1 , a concrete distance of two or more exoergic resistors is specified in no examples, but after ttie 
spacing distance of the exoergic resistor which can be assumed from the indicated drawing separates too much and 
makes an exoergic resistor generate heat, it requires the time amount which results in the temperature rise of the part 
between exoergic resistors, and that loss of heat energy is large understands easily. Therefore, it is difficult to carry out 
that the regurgitation rate of the breathed-out ink becomes slow etc., and to control the discharge direction of ink 
appropriately This does not have the abbreviation core of a delivery, and the thing by which the exoergic resistor is 
arranged in the location which counters in all the examples of the patent reference 1 like the head chip 401 shown in 
drawing 36 . It is because the distance of exoergic resistors prepared in the location which becomes symmetrical with a 
field mutually in respect of the center line of a delivery being included becomes far, and the time amount to which eacn 
exoergic resistor heats ink becomes long or the air bubbles for carrying out the regurgitation of the ink generated by 
generation of heat become small. 

Ever in the patent reference 1 mentioned above, it is not indicated at all the control circuit which makes the 
established febrile state of an exoergic resistor control in order to control a discharge direction, and how the febnle 
state of two or more exoergic resistors is controlled, and a discharge direction is determined. Therefore, the present 
condition is that the description of it being difficult to actually control the discharge direction of ink by this proposal 
using two or more exoergic resistors, and preparing two or more exoergic resistors in the delivery of ink and the 
location which counters is not utilizable. 

When Mikata of the liquid room 405 is concretely surrounded by the side attachment wall 404 like the head chip 401 
indicated by the patent reference 1 , as shown in drawing 37 The pressure for making the ink produced in the liquid 
room 405 when the air bubbles generated in ink break breathe out from a delivery 402 It will become low by the feed 
hopper 406 side which does not have a side attachment wall compared with a side with a side attachment wall and will 
be breathed out by the abbreviation opposite direction with the direction of drawing 37 Nakaya mark Y to which ink is 
supplied from a feed hopper 406, i.e., the direction. The direction to which ink is supplied from a feed hopper 406 by 
the patent reference 1 which makes such a head chip 401 an example is difficult not to indicate how two or more 
exoergic resistors make the discharge direction of the ink made into an abbreviation opposite direction generate heat, 
and it is controlled, and to prevent concentration nonuniform^ and a white stripe appropnately. 
[00171 

Then this invention aims at offering the outstanding liquid regurgitation equipment and the outstanding liquid 
regurgitation approach that high definition printing is obtained by it being proposed in view of such the conventional 
actual condition, and carrying out time amount concerning printing for a short time, and controlling two or more 
pressure generating components appropriately. 
[0018] 

Means for Solving the Problem] hu»b«.w 
The liguid regurgitation equipment concerning this invention which attains the purpose mentioned above The liquid 
room in which a liquid is held, and the feed hopper for being prepared in the side attachment wall of a liquid room, and 
supplying a liquid to a liquid room, The pressure generating component which generates the pressure which presses 
the liquid held in the liquid room by two or more arrangement being carried out and energy being supplied to a liquid 
room A regurgitation means to have a delivery for making the liquid of the liquid interior of a room pressed by the 
pressure by the pressure generating component breathe out, Shift and energy is supplied, two or more pressure 
qenerating components - abbreviation - the same and different energy - supply or timing -- abbreviation, or it is he 
same It has the discharge direction control means which controls the discharge direction of the liquid breathed out from 



a delivery. At least, one of two or more pressure generating components counters with the feed hopper 
MqukJ room, and it s arranged at abbreviation parallel. A discharge direction control means for he pressure generating 
Sponent which countered with the feed hopper and has been arranged at abbreviate parallel ft WpW 
to other pressure generating components, and abbreviation - the same and different energy - supply •atom* | - 
abbreviation - it is characterized by controlling the discharge direction of the liquid breathed out by the d rection to 
which a liquid is supplied from a feed hopper, and the abbreviation parallel direction by shifting and supplying energy, 
or it is the same. 

the pressure generating component which countered with this liquid regurgitation equipment with the feed hopper 
prepared in the liquid room, and has been arranged at abbreviation parallel - abbreviation ~ the mnMnrt 
energy - supply or timing - abbreviation - the discharge direction of the liquid which cames out the regurgitation to 
the direction to which a liquid is supplied from a feed hopper, and an abbreviation parallel direction h i controllab e by 
shifting and supplying energy, or it is the same. Therefore, the discharge direction of the liquid I breathed out by the 
direction to which the pressure for making the liquid generated in the liquid interior of a room like before breathe out 
becomes low by the feed hopper side, and a liquid is supplied from a feed hopper, and the abbreviation opposite 
direction is controllable by this liquid regurgitation equipment. 

TheSLid regurgitation approach concerning this invention is supplying energy to a liquid room at the pressure 
generating component by which two or more arrangement was carried out. The pressure which presses the liquid 
supplied to the liquid room from the feed hopper prepared in the side attachment wall of a liquid room is generated It is 
the liquid regurgitation approach made to breathe out from the delivery for making the liquid in which the liquid of the 
liquid interior of a room pressed by this pressure was prepared at the liquid room breathe out. For the pressure 
generating component which countered with the feed hopper of two or more pressure generating components, and 
was arranged to abbreviation parallel the energy supplied to other pressure generating components, and abbreviation - 

- the same and different energy - supply or timing - abbreviation - it is characterized by controlling the discharge 
direction of the liquid breathed out by the direction to which a liquid is supplied from a feed hopper, and the 
abbreviation parallel direction by shifting and supplying energy, or it is the same. 

100211 

the pressure generating component which countered by this liquid regurgitation approach with the feed hopper 
prepared in the liquid room, and was arranged to abbreviation parallel - abbreviation -- the same and different energy - 

- supply or timing abbreviation - the discharge direction of the liquid which carries out the regurgitation to Je 
direction to which a liquid is supplied from a feed hopper, and an abbreviation parallel direction is controjed I by shifting 
and supplying energy, or it is the same. Therefore, the discharge direction of the liquid breathed out by the direction to 
which the pressure for making the liquid generated in the liquid interior of a room like before breathe out becomes low 
by the feed hopper side, and a liquid is supplied from a feed hopper, and the abbreviation opposite direction is 
controllable by this liquid regurgitation approach. 

[0022] 

Embodiment of the Invention] , i .„o^ ra ..,inn 

Hereafter the ink jet printer equipment with which this invention was applied is explained with reference to a drawing. 
As shown in drawing 1 , the ink jet printer equipment (it is hereafter described as printer equipment.) 1 with which this 
invention was applied breathes out ink etc. to the recording paper P used as an object, and prints an image and an 
alphabetic character. Moreover, this printer equipment 1 is the so-called Rhine type which prepared the ink delivery 
(nozzle) according to the print span of the recording paper P of printer equipment. 
[0023] 

This printer equipment 1 is equipped with the ink jet print head cartridge (it is hereafter described as a head cartlidge ,.) 
2 which carries out the regurgitation of the ink 4, and the body 3 of a printer equipped with this head cartlidge 2. Printer 
equipment 1 has a removable head cartlidge 2 to the body 3 of a printer, and its ink cartridges 1y, 11m, 1c, and 1k 
which serve as an ink source of supply to a head cartlidge 2 are still more nearly removable. Ink cartridge 1 1 y of yellow, 
ink cartridge 1 1m of a Magenta, ink cartridge 1 1c of cyanogen, and ink cartridge 1 1k of black have become usable 
and it is exchangeable to the removable head cartlidge 2 and the head cartlidge 2 with this printer equipment 1 to the 
body 3 of a printer considering the removable ink cartridges 1 1y, 1 1m, 1 1c, and 1 1k as an article of consumption. 

Sprinter equipment 1 can feed paper to the recording paper P contained by tray 65a in the body 3 of a printer by 
equipping tray wearing opening in which it was prepared at the front base side of the body 3 of a printer with Jay 65a 
which carries out the laminating of the recording paper P, and contains it. If tray wearing opening of the front face of 
the body 3 of a printer is equipped with tray 65a, the recording paper P will be fed to the tooth-back side of the body 3 



of a printer by the feeding-and-discarding paper device 64 from the feed opening 65. As for the recording paper P sent 
to the tooth-back side of the body 3 of a printer, the transit direction is reversed with the reversal roller 163 and the 
outward trip bottom is sent to a front-face side from the tooth-back side of the body 3 of a printer. The pnnt data 
according to alphabetic data and the image data which were inputted from information processors such as a personal 
computer, by the time paper was delivered to the recording paper P sent to a front-face side from the tooth-back side 
of the body 3 of a printer from the delivery opening 66 prepared in the front face of the body 3 of a printer are printed 
as an alphabetic character or an image. 

Huipped [ side /, i.e., from drawing 1 Nakaya mark A, / of the body 3 of a printer / top-face ] with the head cartlidge 
2 which prints on the detail paper P, and it prints by breathing out ink 4 to the detail paper P it runs according to the 
feedinq-and-discarding paper device 85. Then, the removable head cartlidge 2 and the ink cartridges 1 1y. 1 1m 1 1c, 
and 1 1k which are detached and attached by this head cartlidge 2 are explained with reference to a drawing to the 
body 2 of a printer which constitutes first the printer equipment 1 mentioned above. 

Thishead cartlidge 2 particle-izes minutely the ink 4 which is a conductive liquid by for example, the electric thermal- 
conversion component or the electric machine sensing element, makes ink 4 liquid drop-like voice, and sprays it on 
recorded lifters, such as discharge and the recording paper P. Concretely, a head cartlidge 2 has the carbidge body 21, 
as shown in drawing 2 and drawing 3 , and this cartridge body 21 is equipped with the ink cartridges 1 1y 1 1 m 11c 
and 1 1k which are the containers with which it filled up with ink 4. In addition, ink cartridges 1 1y, 1 1 m, 1 1c, and 1 1k are 
also only hereafter called ink cartridge 1 1 . 

the dimension of the cross direction of the recording paper P with which the ink cartridge 1 1 removable to a head 
cartlidge 2 has cartridge container 11a fabricated by carrying out injection molding of the resin ingredients, such as 
polypropylene which has reinforcement and ink-proof nature as shown in drawing 3 , etc., and this cartndge container 
11a uses a longitudinal direction, and abbreviation - it is formed the same dimension and in the shape of [ make ] an 
abbreviation rectangle, and it has the composition which increases the ink capacity stored in the interior to the 
maximum extent. 

r00281 

To cartridge container 1 1 a which constitutes an ink cartridge 1 1 , concretely The ink hold section 1 2 which holds ink 4, 
and the ink feed zone 1 3 which supplies ink 4 to the cartridge body 21 of a head cartlidge 2 from the ink hold section 
12 The external free passage hole 14 which incorporates air in the ink hold section 12 from the exterior, and the air 
installation way 15 which introduces the air incorporated from the external free passage hole 14 in the ink hold section 

12 The reservoir section 16 which stores ink 4 temporarily between the external free passage hole 14 and the air 
installation way 15, The seal 17 which prevents the ink leakage by the exterior from the external free passage hole 4, 
and the stop projected part 18 and the engagement step 19 for stopping an ink cartridge 1 1 on the cartndge body 21 
are prepared. 

100291 

The ink hold section 12 forms the space for holding ink 4 with an airtight high ingredient, the dimension of a direction 
and abbreviation which carry out an abbreviation rectangular cross to the cross direction of the recording paper P 
which the ink hold section 12 is formed in an abbreviation rectangle, and the dimension of a longitudinal direction uses, 
i.e., the transit direction of the recording paper P, - it is formed so that it may become the same dimension. 

Thefnk feed zone 13 is formed in the bottom abbreviation center section of the ink hold section 12. This ink feed zone 

13 is the ink hold section 12 and the nozzle of an abbreviation projecting shape which was open for free passage, and 
connects the cartridge body 21 of a head cartlidge 2 with cartridge container 1 1a of an ink cartridge 2 by carrying out 
fitting to the connection 26 of the head cartlidge 2 which the tip of this nozzle mentions later. 

Feed hopper 13b which supplies ink 4 to base 13a of an ink cartridge 11 was prepared, and the ink feed zone 13 is 
equipped with valve 13c which opens and closes feed hopper 13b to this base 13a, coil-spring 13d which energizes 
valve 13c in the direction which feed hopper 13b blockades, and closing motion pin 13e which open and close valve 
13c as shown in drawing 4 and drawing 5 . 13d of feed hoppers which supply the ink 4 connected to the connection 26 
of ahead cartlidge 2 is energized and blockaded in the phase before the cartridge body 21 of a head cartlidge 2 is 
equipped with an ink cartridge 1 1 in the direction in which valve 13c closes 13d of feed hoppers according to the coil- 
spring 13d energization force which is an energization member, as shown in drawing 4 . And if the cartndge body 21 is 
equipped with an ink cartridge 1 1, as shown in drawing 5 , closing motion pin 13e will be pushed up by the upper part 
of the connection 26 of the cartridge body 21 which constitutes a head cartlidge 2 in the direction opposite to the 



energization direction of 13d of coiled spring of drawing 5 Nakaya mark B, i.e., the direction. Thereby, closing motion 
pin 13e pushed up resists the coil-spring 13d energization force, pushes up valve 13c, and opens feed hopper 13b. 
Thus it connects with the connection 26 of a head cartlidge 2, and the ink feed zone 1 3 of an ink cartridge 1 1 opens 
the ink hold section 12 and the ink reservoir section 31 for free passage, and will be in the condition which can supply 
the ink 4 to the ink reservoir section 31. 
[0032] 

Moreover when drawing out an ink cartridge 1 1 from the connection 26 by the side of a head cartlidge 2 (i.e., when 
removing an ink cartridge 11 from the applied part 22 of a head cartlidge 2), it depends and pushes up to closing 
motion pin 13e of valve 13c, and a condition is canceled, and valve 13c moves in the coil-spnng 13d energization 
direction and blockades feed hopper 13b. Even if it is in the condition that the point of the ink feed zone 13 has turned 
to the lower part by this just before equipping the cartridge body 21 with an ink cartridge 1 1 , it can prevent that the ink 
4 in the ink hold section 12 leaks. Moreover, since valve 13c blockades feed hopper 13b immediately when an ink 
cartridge 1 1 is drawn out from the cartridge body 21 , it can prevent that ink 4 leaks from the tip of the ink feed zone 13. 
[0033] 

As shown in drawing 3 , the external free passage hole 14 is formed in the center of top-face abbreviation the top face 
of cartridge container 11a which is the location which faces outside at the time of wearing to an applied part 22, and 
here so that it is the bleeder which incorporates air in the ink hold section 12 from the ink cartridge 1 1 extenor, and it 
may face outside and the open air can be incorporated, also when the applied part 22 of a head cartlidge 2 is equipped. 
The external free passage hole 14 incorporates from the exterior the air of the part equivalent to the part to which the 
ink 4 in the ink hold section 12 decreased in number in an ink cartridge 1 1 , when the cartridge body 21 is equipped 
with an ink cartridge 11 and ink 4 flows down from the ink hold section 12 to the cartridge body 21 side. 

The air installation way 15 opens the ink hold section 12 and the external free passage hole 14 for free passage, and 
introduces the air incorporated from the external free passage hole 14 in the ink hold section 12. By this, when the 
cartridge body 21 is equipped with this ink cartridge 1 1 Even if ink 4 is supplied to the cartridge body 21 of a head 
cartlidge 2, the ink 4 in the ink hold section 12 decreases in number and the interior will be in a reduced pressure 
condition, in the ink hold section 12 Since air is introduced into the ink hold section 12 by the air installation way 15, an 
internal pressure is maintained at an equilibrium state and can supply ink 4 suitable for the cartridge body 21. 

The reservoir section 16 is formed between the external free passage hole 14 and the air installation way 15, and when 
ink 4 leaked and comes out from the air installation way 15 which is open for free passage in the ink hold section 12, it 
stores ink 4 temporarily so that it may not flow out outside suddenly. 
[0036] 

This reservoir section 16 is formed in the abbreviation rhombus which made the diagonal line of the longer one the 
longitudinal direction of the ink hold section 12, establishes the air installation way 15 in the crowning located in the 
bottom side of the ink hold section 12, i.e., the bottom on the diagonal line of the shorter one, and enables it to return 
again the ink 4 which advanced from the ink hold section 12 to the ink hold section 12. Moreover, the reservoir section 
1 6 forms the external free passage hole 14 in the crowning by the side of the bottom on the diagonal line of the shorter 
one, and from the external free passage hole 14, the ink 4 which advanced from the ink hold section 12 is [ the 
section ] outside leakage-hard, and makes it it. 

A seal 17 is a member which blockades the external free passage hole 14, and the ink 4 in which ink 4 has flowed 
backwards even to the external free passage hole 14 prevents leaking to the exterior of an ink cartridge 1 1 . For this 
reason, the seal 17 is formed with the ingredient which has water repellence which does not penetrate ink 4 at least. 
And this seal 17 exfoliates at the time of use, and enables it to fill up the open air at any time in the ink hold section 12 
from the open air free passage hole 14 according to the amount of the ink used. 
[0038] 

The stop projected part 18 is a projected part prepared in one side face of the shorter side of an ink cartridge 1 1, and 
engages with engagement hole 24a formed in the latch lever 24 of the cartridge body 21 of a head cartlidge 2. While 
this stop projected part 18 is formed at a flat surface as for which a top face carries out an abbreviation rectangular 
cross to the side face of the ink hold section 1 2, the inferior surface of tongue is formed so that it may incline toward a 
top face from a side face. The engagement step 19 is formed in the upper part of the side face of the opposite side of 
the side face in which the stop projected part 18 of an ink cartridge 1 1 was formed, the other end of inclined plane 19a 
which the engagement step 19 touches in the top face and end of cartridge container 11a, and this inclined plane 19a, 
and the side face of another side - continuing - a top face and abbreviation - it consists of parallel flat-surface 19b. 
An ink cartridge 1 1 is formed so that the height of the side face in which flat-surface 1 9b was prepared may become 



lower one step than the top face of cartridge container 1 1 a by the engagement step 19 being formed, andit engages 
She piece 23 of engagement of the cartridge body 21 by this step. When inserted .n the applied part 22 of a head 
carOidoe 2 the engagement step 19 is formed in the side face of insertion one end, is engaging with the piece 23 of 
SSEnnt! wSS* of the applied part 22 of a head cartlidge 2, and turns into the rotation support,ng-po.nt section 
at the time of equipping an applied part 22 with an ink cartndge 1 1 . 

TteUk cartridge 1 1 of the above configurations is equipped with the discernment means for identifying ^residue 
detection means for detecting the residue of the ink 4 in the ink hold section 12 and ink cartridges 11y. 11m, 11c, and 
1 1 k other than a configuration of having mentioned above etc. 

Next° the head cartlidge 2 equipped with the yellow constituted as mentioned above, a Magenta, cyanogen, and the ink 
cartridges 1 1y, 1 1m, 1 1c, and 1 1k that contained the ink 4 of black is explained. 

Ahead cartlidge 2 has the cartridge body 21 , as shown in drawing 2 and diawjnai . On this cartridge body 21 The 
applied parts 22y, 22m, 22c, and 22k (hereafter, when the whole is shown, it is also only called an applied part 22.) 
equipped with an ink cartridge 1 1 The piece 23 of engagement and latch lever 24 which fix an ink cartndge 1 1 The 
energkation member 25 which energizes an ink cartridge 11 in the direction of ejector . It has the .connecfion 26 to 
which it connects with the ink feed zone 13, and ink 4 is supplied, the Toride section 27 for removing the cartndge body 
21 from the body 3 of a printer, the head chip 28 which carries out the regurgitation of the ink 4, and the head cap 29 
which protects the head chip 28. 

Kapplied part 22 equipped with an ink cartridge 1 1 is formed in the shape of an abbreviation concave considering a 
top face as insertion-and-detachment opening of an ink cartridge 1 1 so that it may be equipped with an .nk cartndge 1 1 , 
and four ink cartridges 1 1 are contained here together with the cross direction of the recording paper P, and the 
abbreviation rectangular cross direction, i.e., the transit direction of the recording paper P. Since an ink cartridge 11^ 
contained, the applied part 22 is formed in the direction of a print span for a long time like the ink cartridge 1 1 . Receipt 
wearing of the ink cartridge 1 1 is carried out at the cartridge body 21 . 

An applied part 22 is a part equipped with an ink cartridge 1 1 , as shown in drawing 2 . The part equipped with ink 
cartridge 11y for yellow is set to applied part 22y. The part equipped with ink cartridge 11m for Magentas is made into 
22m of applied parts. The part equipped with ink cartridge 1 1c for cyanogen is set to applied part 22c, the part 
equipped with ink cartridge 1 1 k for blacks is set to applied part 22k, and each applied parts 22y, 22m, 22c, and 22k are 
divided so that it may adjoin by septum 22a, respectively. 

Edition, as mentioned above, since it is thickly formed so that the inner capacity of ink 4 may become large, width 
of face is prepared more widely than other ink cartridges 11y, 11m, and 11c, according to this, the width of face of 
applied part 22k is also wider than other applied parts 22y, 22m, and 22c, and ink cartridge 1 1 k of black is prepared. 
[0045] 

As shown in drawing 3 , the piece 23 of engagement is formed in the opening edge of an applied part 22 at which it is 
equipped with an ink cartridge 1 1 as mentioned above. This piece 23 of engagement is formed in the end edge of the 
longitudinal direction of an applied part 22, and engages with the engagement step 19 of an ink cartndge 1 1. As an ink 
cartridge 1 1 inserts the engagement step 1 9 side of an ink cartridge 1 1 aslant into an applied part 22 as an insertion 
edge and rotates the side in which the engagement step 19 of an ink cartridge 1 1 is not formed to an applied part 22 
side by using the engagement location of the engagement step 19 and the piece 23 of engagement as the rotation 
supporting point, an applied part 22 can be equipped with it. By this, an applied part 22 can be easily equipped with an 
ink cartridge 11. 

A latch lever 24 bends a flat spring, is formed, and is prepared in the side face of the opposite side, i.e., the side face 
of the other end of a longitudinal direction, to the piece 23 of engagement of an applied part 22. The end face sedion is 
prepared in the base side of the side face of the other end of the longitudinal direction which constitutes an applied part 
22 in one a latch lever 24 is formed in the direction as for which a tip side carries out contiguity alienation to this side 
face so that elastic displacement may be carried out, and engagement hole 24a is formed in the tip side^ It is made for 
the ink cartridge 1 1 with which elastic displacement was carried out, engagement hole 24a engaged with the stop 
projected part 1 8 of an ink cartridge 1 1 , and the applied part 22 was equipped not to have dedropping than an applied 
part 22 as for a latch lever 24 at the same time an applied part 22 is equipped with an ink cartndge 1 1 . 
[0047] 



On the base by the side of the side face corresponding to the engagement step 19 of an ink cartridge 1 , the 
energization member 25 bends the flat spring energized in the direction from which an ink cartridge 
is prepared. The energization member 25 is an ejection member which energizes the ink cartndge 1 1 with wh^ has 
the crowning formed by bending, carries out elastic displacement in the direction wh.ch carr.es out contiguity ahenation 
to a E and presse/the base of an ink cartridge 1 1 in the crowning, and the applied part 2 ,s equipped ,n the 
direction removed from an applied part 22. The energization member 25 discharges an ink cartndge 1 1 from an apphed 
part 23, when the engagement condition of engagement hole 24a of a latch lever 24 and the stop projected part 1 8 is 
canceled. 

E applied parts 22y, 22m. 22c, and 22k are equipped with ink cartridges 11y. 11m, 11c. and 11k the connection 
26 to which the ink feed zone 13 of ink cartridges 11y. 11m, 11c. and 11k is connected is formed in ^the center of 
longitudinal direction abbreviation of each applied parts 22y, 22m. 22c and 22k. This connection 2 ^» » » "* 
supply way which supplies ink 4 to the head chip 28 which carries out the regurgitation of he ink 4 prepared In foe 
base of the cartridge body 21 from the ink feed zone 13 of the ink cartridge 1 1 with which the applied part 22 was 
equipped. 

ELly, the connection 26 has the seal member 32 which carries out the seal of the ink reservoir section ,31 1 which 
collects the ink 4 supplied from an ink cartridge 1 1 . and the ink feed zone 1 3 connected with a connection 26. the filter 
33 from which the impurity in ink 4 is removed, and the valve system 34 which open and close the supply way by the 
side of the head chip 28, as shown in drawing 6 . 

Th^ink reservoir section 31 is the space section which collects the ink 4 which is connected with the ink feed zone 13 
and supplied from an ink cartridge 1 1 . The seal member 32 is a member prepared in the upper limit of the ink reservoir 
section 31 , and when the ink feed zone 13 of an ink cartridge 1 1 is connected to the ink reservoir section 3 of a 
connection 26, it seals between the ink reservoir section 31 and the ink feed zones 1 3 so that ink 4 may not leak 
outside A filter 33 removes contaminants mixed in ink 4 at the time of attachment and detachment of an ink cartridge 
1 1 etc., such as dust and dust, and is prepared down-stream rather than the ink reservoir section 31 . 

Theirlk inflow way 41 to which ink 4 is supplied from the ink reservoir section 31 as a valve system 34 is shown in 
d rawing? and drawing 8 . The ink room 42 where ink 4 flows from the ink inflow way 41 , and the ink outflow way 43 
which flows ink 4 out of the ink room 42, The opening 44 in which the ink room 42 was established between the ink 
inflow way 41 side and the ink outflow way 43 side, It has the diaphragm 49 connected with the valve 45 which opens 
and closes opening 44. the energization member 46 which energizes a valve 45 in the direction which opening 44 
blockades, the negative pressure stretching screw 47 which adjusts the strength of the energization member 46, a 
valve 45 and the valve shaft 48 connected, and the valve shaft 48. 

The ink inflow way 41 is a supply way which connects the ink 4 in the ink hold section 1 2 of an ink cartridge 1 1 with the 
head chip 28 with the ink hold section 12 possible [ supply ] through the ink reservoir section 31. The ink inflow way 41 
is formed from the base side of the ink reservoir section 31 to the ink room 42. The ink room 42 is the space section 
which makes the abbreviation rectangular parallelepiped formed united with the ink inflow way 41 . the ink outflow way 
43 and opening 44, and ink 4 flows from the ink inflow way 41 , and it flows ink 4 out of the ink outflow way 43 through 
opening 44 The ink outflow way 43 is a supply way which ink 4 was supplied through opening 44 from the ink room 42. 
and was further connected with the head chip 28. The ink outflow way 43 has extended from the base side of the ink 
room 42 even to the head chip 28. 

A valve 45 is a valve which blockades opening 44 and divides the ink inflow way 41 and ink outflow way 43 side, and is 
arranged in the ink room 42. A valve 45 moves up and down with the negative pressure of the * energization force of the 
energization member 46, the stability of the diaphragm 49 connected through the valve shaft 48. and the ink 4 by the 
side of the ink outflow way 43. When located in a lower limit, a valve 45 blockades opening 44 so that the ink inflow 
way 41 and ink outflow way 43 side may be separated for the ink room 42, and intercepts supply of ink 4 on the ink 
outflow way 43. A valve 45 enables supply of ink 4 to the head chip 28, without intercepting the ink inflow way 41 and 
ink outflow way 43 side for the ink room 42. when the energization force of the energization member 46 is resisted and 
it is located in upper limit. In addition, although the quality of the material which constitutes a valve 45 does no ask the 
class, it is formed of a rubber elasticity object and the so-called elastomer in order to secure obstructive [ high ]. 

^energization member 46 is a compression spring etc., connects the negative pressure stretching screw 47 and a 



valve 45 between the top face of a valve 45, and the top face of the ink room 42, and energizes them in the direction in 
which opening 44 blockades a valve 45 according to the energization force. The negative pressure stretching screw 47 
is a screw which adjusts the energization force of the energization member 46, and it enables it to adjust the 
energization force of the energization member 46 by adjusting the negative pressure stretching screw 47. Thereby, 
although the negative pressure stretching screw 47 is mentioned later for details, it can adjust the negative pressure of 
the ink 4 which operates the valve 45 which opens and closes opening 44. 
[0055] 

The valve shaft 48 is a shaft prepared so that the valve 45 connected to the end and the diaphragm 49 connected to 
the other end might be connected and it might exercise. A diaphragm 49 is the thin elastic plate connected to the other 
end of the valve shaft 48. This diaphragm 49 meets with the open air, and also serves as one principal plane by the 
side of the ink outflow way 43 of the ink room 42 from a principal plane, and carries out elastic displacement with 
atmospheric pressure and the negative pressure of ink 4 at the open air and ink outflow way 43 side. 
[0056] 

In the above valve systems 34, as shown in drawing 7 , it is pressed so that a valve 45 may blockade the opening 44 of 
the ink room 42 according to the energization force of the energization member 46, and the energization force of a 
diaphragm 49. And if the negative pressure of the ink 4 of the ink room 42 by the side of the opening ink outflow way 
43 divided into 44 increases when ink 4 is breathed out from the head chip 28, as shown in drawing 8 , a diaphragm 49 
will be pushed up by the negative pressure of ink 4 with atmospheric pressure, and a valve 45 will be resisted and 
made the energization force of the energization member 46 with the valve shaft 48. At this time, the opening 44 of the 
ink inflow way 41 side of the ink room 42, the ink outflow way 43 side, and a between is opened wide, and ink 4 is 
supplied to the ink outflow way 43 side from the ink inflow way 41 side, and the negative pressure of ink 4 - falling - a 
diaphragm 49 - it reduces so that the ink room 42 may blockade a valve 45 with the valve shaft 48 according to the 
energization force of return and the energization member 46 in the original configuration by stability. If the negative 
pressure of ink 4 increases whenever it carries out the regurgitation of the ink 4 by the valve system 34 as mentioned 
above, above-mentioned actuation will be repeated. 
[0057] 

Moreover, although the ink 4 in the ink hold section 12 will decrease in number in this connection 26 if the ink 4 in the 
ink hold section 12 is supplied to the ink room 42, the open air enters in an ink cartridge 1 1 from the air installation way 
15 at this time. The air which entered in the ink cartridge 1 1 is sent above an ink cartridge 1 1 . It will be in the condition 
before being breathed out by this from nozzle 54a which the liquid ink drop i mentions later with return and equilibrium. 
At this time, it will be in equilibrium in the condition that there is almost no ink 4 into the air installation way 15. 
[0058] 

As shown in drawing 2 , when it carries out that the cartridge body 21 is exhausted etc. and there is the need for 
exchange, in case the Toride section 27 fixes ink jet printer equipment 1, it makes removal of the cartridge body 21 
easy. 
[0059] 

As shown in drawing 6 , the head chip 28 is arranged along the base of the cartridge body 21, and it is prepared so 
that nozzle 54a which is the ink delivery which carries out the regurgitation of the liquid ink drop i supplied from a 
connection 26 and which is mentioned later may make the shape of abbreviation Rhine for every color. 
[0060] 

The head cap 29 is covering prepared in order to protect the head chip 28, as shown in drawing 2 , and in case it 
carries out the regurgitation of the ink 4, it is opened and closed by the covering breaker style which the body 3 of a 
printer mentions later. The head cap 29 has slot 29a prepared in the closing motion direction, and cleaning roller 29b 
which sucks up the excessive ink 4 which was prepared in the longitudinal direction and adhered to regurgitation side 
28a of the head chip 28. The head cap 29 is rotating, while he is trying to be opened and closed along with this slot 
29a in the direction of a short hand of an ink cartridge 1 1 of drawing 2 Nakaya mark C, i.e., the direction, at the time of 
a switching action and cleaning roller 29b's contacts regurgitation side 28a of the head chip 28 at this time, sucks up 
excessive ink 4 and cleans regurgitation side 28a of the head chip 28. As for this cleaning roller 29b, the high member 
of absorptivity is used. Moreover, it is made for the ink 4 in the head chip 28 not to dry the head cap 29. 
[0061] 

The head cartlidge 2 of the above configurations is equipped with a means to detect the existence of ink 4 when the ink 
feed zone 13 is connected to a means to detect the ink residue in an ink cartridge 11 and the connection 37 other than 
a configuration of having mentioned above etc. 
[0062] 

Next, the head chip 28 which carries out the regurgitation of the ink 4 is explained. The circuit board 51 which serves 
as the base as this head chip 28 is shown in drawing 9 and drawing 10 , Three exoergic resistors 52a, 52b, and 52c 



which heat ink 4, and the film 53 which prevents the leakage of ink 4, It has the nozzle sheet 54 with which much 
nozzle 54a by which ink 4 is breathed out in the state of a drop was prepared, the liquid ink room 55 which is the space 
to which it is surrounded by these and ink 4 is supplied, and the ink passage 56 which makes ink 4 flow into the head 
chip 28. 
[0063] 

The circuit boards 51 are semi-conductor substrates, such as silicon, the exoergic resistors 52a, 52b, and 52c are 
formed in the 1 principal-plane 51a, and three exoergic resistors 52a, 52b, and 52c and the control circuit which is not 
illustrated on the circuit board 51 are connected. This control circuit consists of a logic IC (Integrated Circuit), a driver 
transistor, etc. 
[0064] 

Three exoergic resistors 52a, 52b, and 52c generate heat according to the current supplied from a control circuit, heat 
the ink 4 in the liquid ink room 55, and raise internal pressure. The regurgitation of the ink 4 heated by this is carried 
out in the state of the liquid ink drop i from nozzle 54a prepared in the nozzle sheet 54 mentioned later. 
[0065] 

The laminating of the film 53 is carried out to 1 principal-plane 51 a of the circuit board 51 . After consisting of a dry film 
resist offer example, an exposure hardening mold and carrying out a laminating to the whole abbreviation for 1 
principal-plane 51 a of the circuit board 51 , the film 53 is formed so that a garbage may be removed, three exoergic 
resistors 52a, 52b, and 52c may be put in block and it may surround to an abbreviation concave according to a 
photograph RISOGU rough process. And a film 53 is set to side-attachment-wall 53a [ in / in the part surrounding three 
exoergic resistors 52a, 52b, and 52c / the liquid ink room 55 ]. 
[0066] 

A nozzle sheet 54 is the sheet-like member in which nozzle 54a for making the liquid ink drop i breathe out was formed, 
and the laminating is carried out to the circuit board 51 and the opposite side of a film 53. Nozzle 54a is the micropore 
by which opening was carried out to the nozzle sheet 54 at the circle configuration, and it is arranged so that it may 
counter with the exoergic resistors 52a, 52b, and 52c. In addition, a nozzle sheet 54 constitutes a part of liquid ink 
room 55. 
[0067] 

The liquid ink room 55 is the space section surrounded by side-attachment-wall 53a and the nozzle sheet 54 of the 
circuit board 51 and a film 53, and a part without side-attachment-wall 53a is set to feed hopper 55a which makes ink 4 
supply indoors. And the ink 4 which flowed from the ink passage 56 is supplied to the liquid ink room 55 through feed 
hopper 55a. It is heated by three exoergic resistors 52a, 52b, and 52c, an indoor pressure rises with this heating, and 
the ink 4 of the liquid ink room 55 is breathed out from nozzle 54a. 
[0068] 

Ink 4 is supplied from the ink cartridge 1 1 which is connected with the ink outflow way 43 of a connection 26, and was 
connected to the connection 26, and the ink passage 56 forms the passage which sends ink 4 into each liquid ink room 
55 which is open for free passage to this ink passage 56 through ink feed hopper 55a. That is, the ink passage 56 and 
a connection 34 are opened for free passage. Thereby, from the ink passage 56, the ink 4 supplied from an ink 
cartridge 1 1 flows into the liquid ink room 55 through ink feed hopper 55a, and it fills up with it indoors. 
[0069] 

One head chip 28 mentioned above is equipped with about 100 liquid ink rooms 55 in which three exoergic resistors 
52a, 52b, and 52c were formed every liquid ink room 55, and such exoergic resistors 52a, 52b, and 52c were formed. 
And the ink 4 in the liquid ink room 55 equipped with three exoergic resistors 52a, 52b, and 52c which three exoergic 
resistors 52a, 52b, and 52c were made to generate heat, and generated heat by the command from the control section 
of printer equipment 1 is made to breathe out in the state of a drop from nozzle 54a corresponding to the liquid ink 
room 55 in the head chip 28. 
[0070] 

That is, in the head chip 28, the ink 4 which flowed from the ink passage 56 combined with the head chip 28 is supplied 
from ink feed hopper 55a, and is filled at the liquid ink room 55. And by passing a short time, for example, the pulse 
current between 1-3microsec(s), to three exoergic resistors 52a, 52b, and 52c The ink air bubbles of a gaseous phase 
are generated into the part which three exoergic resistors 52a, 52b, and 52c are heated quickly, respectively, 
consequently touches the exoergic resistors 52a, 52b, and 52c of ink 4, and the ink 4 of a volume integral in which the 
ink air bubbles expanded is pressed (ink 4 boils). The ink 4 of the volume equivalent to the ink 4 pressed by ink air 
bubbles in the part which touches nozzle 54a is breathed out from nozzle 54a as a liquid ink drop i by this, and reaches 
the target on the recording paper P by it. 
[0071] 

As shown in drawing 11 , with the head chip 28 in one liquid ink room 55 The exoergic resistors 52a and 52b among 



three exoergic resistors 52a, 52b, and 52c The cross direction of the recording paper P, That is, it is installed in 
drawing 11 Nakaya mark W ** side by side in **** area, and exoergic resistor 52c of a larger area than the exoergic 
resistors 52a and 52b is arranged between these exoergic resistors 52a and 52b and ink feed hopper 55a. That is, it 
has three exoergic resistors 52a, 52b, and 52c in one liquid ink room 55. In addition, in drawing 1 1 , the broken line 
shows the location of nozzle 54a. 
[0072] 

and the thing which three exoergic resistors 52a, 52b, and 52c are the configurations which divided one exoergic 
resistor into three, and it is made the die length of arbitration, width of face, and thickness, and is formed the 
resistance of respectively a request - with, it is possible to make it form. For example, when the exoergic resistors 52a, 
52b, and 52c are formed with the same resistance and the same current as each is supplied, the ink air bubbles 
formed on largest exoergic resistor 52c of area become the largest, thus, the thing for which the exoergic resistors 52a, 
52b, and 52c are formed by thickness different, respectively when making into the same resistance the exoergic 
resistors 52a, 52b, and 52c from which area differs - each resistance - abbreviation - it can be made the same. 
[0073] 

In order to boil the ink 4 in the liquid ink room 55, it is necessary to add a fixed current to three exoergic resistors 52a, 
52b, and 52c, and to heat three exoergic resistors 52a, 52b, and 52c here. This is for making the liquid ink drop i 
breathe out with the energy at the time of this ebullition. And although it is necessary to enlarge the current to pass if 
resistance is small, the resistance of three exoergic resistors 52a, 52b, and 52c can boil the ink 4 in the liquid ink room 
55 at few currents from it being higher than the time of making these unify. In the head chip 28, the transistor for 
passing a current etc. can be made small by this, and space-saving-ization can be attained. 
[0074] 

Moreover, in the head chip 28, the distance between the exoergic resistors 52a and 52b which adjoin abbreviation 
parallel, and 52c has a dimension of the range which is 0.5 micrometers - about 3 micrometers. When the distance 
between the adjacent exoergic resistors 52a and 52b and 52c is nearer than 0.5 micrometers, there is a possibility that 
adjacent resistors may connect too hastily. When the distance between the exoergic resistors 52a and 52b which 
adjoin each other on the other hand, and 52c is further than 3 micrometers, The time amount concerning adjacent 
resistors separating too much and making ink 4 heat becomes long, or It becomes difficult for the ink air bubbles which 
press ink 4 in the liquid ink room 55 to become small, and for the regurgitation rate of the liquid ink drop i breathed out 
from nozzle 54a to become slow, and to carry out the regurgitation of the liquid ink drop i appropriately. 
[0075] 

This is explained using drawing 12 . Drawing 12 shows the relation between the distance between two exoergic 
resistors, and the regurgitation rate of the ink breathed out from the nozzle. In addition, the power of 0.8W was 
supplied to two exoergic resistors here using the head chip with which distance from 13 micrometers and an exoergic 
resistor to a nozzle was set to about 1 1 micrometers for the thickness of the nozzle sheet with which 17 micrometers 
and a nozzle were formed for the diameter of a nozzle. By drawing 12 , the distance between two exoergic resistors is 
shown on an axis of abscissa, and it shows the regurgitation rate of the ink breathed out by the axis of ordinate from 
the nozzle. 
[0076] 

The evaluation result shown in drawing 12 shows that the regurgitation rate of the ink breathed out from ZURU is slow, 
so that the distance between two exoergic resistors gets away. If the distance between adjacent exoergic resistors is 
separated from this too much, the regurgitation rate of the ink breathed out from the nozzle will become slow, and it 
becomes difficult to carry out the regurgitation of the ink more appropriately than a nozzle. 
[0077] 

Therefore, in the head chip 28, by making into the dimension of the range of 0.5 micrometers - about 3 micrometers 
distance between the exoergic resistors 52a and 52b which adjoin abbreviation parallel, and 52c, the regurgitation rate 
of the liquid ink drop i breathed out from nozzle 54a does not become slow, and the regurgitation of the liquid ink drop i 
can be carried out appropriately. 
[0078] 

By the way, if drive control of the exoergic resistors 52a, 52b, and 52c is carried out so that it may become the same, 
time amount, i.e., gassing time amount, until the ink in the liquid ink room 55 boils by three exoergic resistors 52a, 52b, 
and 52c, when making the ink in the liquid ink room 55 breathe out from nozzle 54a, the liquid ink drop i should be 
breathed out by right under [ abbreviation ] from nozzle 54a. 
[0079] 

however, with the head chip 28 with which Mikata of three exoergic resistors 52a, 52b, and 52c is surrounded by side- 
attachment-wall 53a for example, the gassing time amount of three exoergic resistors 52a, 52b, and 52c abbreviation, 
even if it makes it become the same The pressure which presses the ink 4 generated in the liquid ink room 55 with ink 



air bubbles Since it escapes from ink feed hopper 55a without side-attachment-wall 53a, the pressure which presses 
ink 4 becomes low by the ink feed hopper 55a side compared with an ink feed hopper 55a side and the side- 
attachment-wall 53a side which counters in the liquid ink room 55. The liquid ink drop i will be breathed [ direction / to 
which ink is supplied from ink feed hopper 55a ] out by the abbreviation opposite direction with the abbreviation 
opposite direction of drawing 11 Nakaya mark E, i.e., the direction. 
[0080] 

This is explained using drawing 13 and drawing 14 . drawing 13 - abbreviation - the exoergic resistors 52a and 52b 
which have the same resistance - the relation between the difference of the current value which is alike, respectively 
and is supplied, and the impact location where the liquid ink drop i breathed out from nozzle 54a shifted and reached 
the target crosswise [ of the recording paper P ] (direction in which the exoergic resistors 52a and 52b are installed 
side by side) is shown. In addition, in drawing 13 , the difference of a current value is shown on an axis of abscissa, 
and the gap of the impact location of the liquid ink drop i is shown on the axis of ordinate, and the current value 
supplied to the exoergic resistors 52a and 52b in an axis of ordinate - a difference - there is nothing -- both gassing 
time amount - abbreviation - when becoming the same, the impact location which the liquid ink drop i was breathed 
out by right under [ abbreviation ], and reached from nozzle 54a is set to 0. 
[0081] 

drawing 14 - the gassing time amount of the exoergic resistors 52a and 52b - abbreviation - when the same, the 
relation between the current value supplied to exoergic resistor 52c and the impact location where the liquid ink drop i 
breathed out from nozzle 54a shifted and reached the target in the transit direction (the direction to which ink 4 is 
supplied from ink feed hopper 55a, and abbreviation -- parallel) of the recording paper P is shown. In addition, in 
drawing 14 , the current value supplied to exoergic resistor 52c is shown on an axis of abscissa, and the gap of the 
impact location of the liquid ink drop i is shown on the axis of ordinate. And in the axis of ordinate, minus shows the ink 
feed hopper 55a side focusing on nozzle 54a, and plus shows the side-attachment-wall 53a side which counters ink 
feed hopper 55a. 
[0082] 

the abbreviation from the evaluation result shown in drawing 13 - if the difference of the current value supplied to the 
exoergic resistors 52a and 52b which have the same resistance arises, since a difference will arise also in gassing 
time amount and the liquid ink drop i will no longer be breathed out by right under [ abbreviation ] from nozzle 54a, it 
turns out that the impact location of the liquid ink drop i shifts crosswise [ of the recording paper P ]. Moreover, the 
evaluation result shown in drawing 14 shows the impact location of the liquid ink drop i shifting to the ink feed hopper 
55a side most greatly, if a current is not supplied to exoergic resistor 52c, and shifting to the ink feed hopper 55a and 
side-attachment-wall 53a side which counters as the current which flows to exoergic resistor 52c becomes large. 
[0083] 

thus - the head chip 28 - the gassing time amount of three exoergic resistors 52a, 52b, and 52c - abbreviation - 
even if it makes it become the same, the liquid ink drop i will be breathed out by the abbreviation opposite direction 
with the direction to which ink is supplied from ink feed hopper 55a. 
[0084] 

Then, the gassing time amount of three exoergic resistors 52a, 52b, and 52c is controlled by controlling the current 
value supplied to three exoergic resistors 52a, 52b, and 52c, respectively, and it is made to make the regurgitation 
include angle in which the liquid ink drop i carries out the regurgitation from nozzle 54a, i.e., a discharge direction, 
control by the chip head 28. 
[0085] 

Concretely, with the head chip 28, gassing time amount of the exoergic resistors 52a and 52b installed crosswise [ of 
the recording paper P ] is theoretically made the same by supplying the same quantity of a current to abbreviation 
coincidence to the exoergic resistors 52a and 52b of three, moreover, the current supplied to exoergic resistor 52c 
which countered with ink feed hopper 55a, and was arranged in abbreviation parallel with the head chip 28 at the 
exoergic resistors 52a and 52b and abbreviation - the direction where ink air bubbles are generated and ink 4 is 
supplied from ink feed hopper 55a on exoergic resistor 52c because the current of a different value supplies ( whether 
it is the same and ] makes an opposite direction produce the pressure which presses ink 4 It can control that the 
pressure which presses ink 4 becomes low by the ink feed hopper 55a side by this compared with the side-attachment- 
wall 53a side in the liquid ink room 55, and the liquid ink drop i can be made to breathe out from nozzle 54a so that the 
regurgitation include angle of the liquid ink drop i may become an abbreviation perpendicular to the impact side of the 
liquid ink drop i. 
[0086] 

Moreover, the current supplied to the exoergic resistors 52a and 52b so that the gassing time amount of the exoergic 
resistors 52a and 52b installed crosswise [ of the recording paper P ] among three may differ is controlled by the head 



chip 28. Thereby, the liquid ink drop i of the direction in which it is installed side by side, the cross direction 52a and 
52b, i.e., the exoergic resistors, of the recording paper P, can change the regurgitation include angle which carries out 
the regurgitation from nozzle 54a. Concretely, with the head chip 28, since the pressure which presses the ink 4 on the 
exoergic resistor to which gassing time amount of the exoergic resistors 52a and 52b put side by side was carried out 
early becomes high, the liquid ink drop i which goes to the one where gassing time amount is later is breathed out from 
the one where gassing time amount is earlier. 
[0087] 

Furthermore, by controlling the magnitude of the ink air bubbles which control the value of the current supplied to 
exoergic resistor 52c by the head chip 28, and are generated on exoergic resistor 52c, the discharge direction of the 
liquid ink drop i and the so-called regurgitation include angle are controlled to an opposite direction with the direction 
where ink 4 is supplied from ink feed hopper 55a, or this direction, and the regurgitation of the liquid ink drop i can be 
carried out from nozzle 54a. When smaller than a current when the current supplied to exoergic resistor 52c which 
countered with ink feed hopper 55a, and was arranged in abbreviation parallel breathes out the liquid ink drop i right 
under right under [ abbreviation ] from nozzle 54a, the direction to which ink 4 is supplied from ink feed hopper 55a 
makes an abbreviation opposite direction breathe out the liquid ink drop i with the head chip 28 concretely. When 
larger than a current when the current supplied to exoergic resistor 52c breathes out the liquid ink drop i right under 
right under [ abbreviation ] from nozzle 54a, an almost same direction is made to breathe out the liquid ink drop i with 
the direction to which ink 4 is supplied from ink feed hopper 55a. 
[0088] 

Thus, by controlling the current supplied to three exoergic resistors 52a, 52b, and 52c by the head chip 28, since the 
discharge direction with which the liquid ink drop i is breathed out in the cross direction of the recording paper P and 
the transit direction of the recording paper P can be changed, a regurgitation include angle is changed in the 360- 
degree all direction focusing on nozzle 54a, and the regurgitation of the liquid ink drop i can be carried out. 
[0089] 

As mentioned above, with the head chip 28, the impact location of the liquid ink drop i can be distributed. It can prevent 
that time difference occurs [ resistance ] in gassing time amount by dispersion and this dispersion in connection with 
the manufacture error of the exoergic resistors 52a, 52b, and 52c, and the discharge direction of ink becomes slanting, 
or will be in the condition that nozzle 54a carries out blinding and the regurgitation of the liquid ink drop i cannot be 
carried out, by this, the spreading nonuniformity of ink 4 occurs, and a white stripe occurs on the detail paper P. 
[0090] 

In addition, although the gassing time amount in the exoergic resistors 52a, 52b, and 52c was shifted by supplying the 
current of a value which is different in each resistor here, it is also possible to shift the gassing time amount in the 
exoergic resistors 52a, 52b, and 52c by shifting the timing by which it is not limited to this, for example, a current is 
supplied to each resistor. 
[0091] 

Next, the body 3 of a printer which constitutes the printer equipment 1 with which it is equipped with the head cartlidge 

2 constituted as mentioned above is explained with reference to a drawing. 

[0092] 

The head cartlidge applied part 61 equipped with a head cartlidge 2 as the body 3 of a printer is shown in above- 
mentioned drawing 1 and drawing 15 , The head cartlidge maintenance device 62 for holding and fixing a head 
cartlidge 2 to the head cartlidge applied part 61, It has the feed opening 65 which supplies the recording paper P to the 
head cap breaker style 63 which opens and closes a head cap, the feeding-and-discarding paper device 64 which 
carries out feeding-and-discarding paper of the recording paper P, and the feeding-and-discarding paper device 64, 
and the delivery opening 66 with which the recording paper P is outputted from the feeding-and-discarding paper 
device 64. 
[0093] 

The head cartlidge applied part 61 is a crevice where it is equipped with a head cartlidge 2, and in order to print on the 
detail paper it runs as data, it is equipped with a head cartlidge 2 so that regurgitation side 28a of the head chip 28 and 
the space of the detail paper P it runs may serve as abbreviation parallel. It may be necessary to exchange a head 
cartlidge 2 by ink plugging in the head chip 28 etc., and although there is no frequency which is about 1 1 ink cartridge, 
since it is an article of consumption, it is held according to the head cartlidge maintenance device 62 removable to the 
head cartlidge applied part 61 . As it is stuck to datum-plane 3a prepared in the body 3 of a printer by pressure, the 
head cartlidge maintenance device 62 positions a head cartlidge 2, and it holds and enables it to be a device for 
holding a head cartlidge 2 removable to the head cartlidge applied part 61, and to fix it by stopping to energization 
members, such as a spring which was prepared in the head cartlidge 2, in which it pinched and 62a was prepared in 
stop hole 62b of the body 3 of a printer and which is not illustrated. 



[0094] 

When had the mechanical component which opens and closes the head cap 29 of a head cartlidge 2, open the head 
cap 29 wide and it is made exposed [ the head chip 28 ] to the recording paper P, when printing, and printing is 
completed, the head cap breaker style 63 blockades the head cap 29, and protects the head chip 28. It has the 
mechanical component which conveys the recording paper P, even the head chip 28 of a head cartlidge 2 conveys the 
recording paper P supplied from a feed hopper 85, and the feeding-and-discarding paper device 64 conveys the 
recording paper P with which ink 4 was breathed out to the delivery opening 66, and outputs it to the equipment 
exterior. The feed opening 65 is opening which supplies the recording paper P to the feeding-and-discarding paper 
device 64, in tray 65a etc., can carry out the laminating of two or more sheets of recording papers P, and can stock 
them. The recording paper P with which the liquid ink drop i was breathed out is conveyed according to the feeding- 
and-discarding paper device 64, and the delivery opening 66 is discharged. 
[0095] 

Here, the control circuit 71 which controls printing by the printer equipment 1 constituted as mentioned above is 

explained with reference to a drawing. 

[0096] 

The printer mechanical component 72 to which a control circuit 71 drives each mechanical component of the body 3 of 
a printer as shown in drawing 16 , The regurgitation control section 73 which controls the current supplied to the head 
chip 28 corresponding to the ink 4 of each color, An external device, the input/output terminal 74 which performs I/O of 
a signal, and ROM75 on which the control program etc. was recorded (Read Only Memory), It has RAM (Random 
Access Memory)76 from which the read control program is read, and the control section 77 which performs control of 
each part. 
[0097] 

The printer mechanical component 72 makes the drive motor which constitutes the head cap breaker style 63 drive 
based on the control signal from a control section 77, and opens and closes the head cap 29. Moreover, the printer 
mechanical component 72 makes the drive motor which constitutes the feeding-and-discarding paper device 64 drive 
based on the control signal from a control section 77, feeds paper to the recording paper P from the feed opening 65 of 
the body 3 of a printer, and delivers paper to it from the delivery opening 66 after record. 
[0098] 

The power sources 81a and 81b for the regurgitation control section 73 to supply a current to three exoergic resistors 
52a, 52b, and 52c, as shown in drawing 17 , The electric power switch 82 which makes the electric connection 
between power-source 81a and three exoergic resistors 52a, 52b, and 52c turn on / turn off, The 1st impact position 
control section 83 which controls the impact location of the liquid ink drop i in the cross direction of the recording paper 
P connected to the exoergic resistors 52a and 52b, The 2nd impact position control section 84 which controls the 
current supplied to exoergic resistor 52c, and controls the impact location of the liquid ink drop i, The 1st discharge 
direction change-over section 85 which is connected to the 1st impact position control section 83, and switches a 
discharge direction focusing on nozzle 54a, The 2nd discharge direction change-over section 86 which is connected to 
the 2nd impact position control section 84, and switches a discharge direction focusing on nozzle 54a t It is an electrical 
circuit equipped with the 1st impact centering-control section 87 located between the 1st discharge direction change- 
over section 85 and power-source 81b, and the 2nd impact centering-control section 88 located between the 2nd 
discharge direction change-over section 86 and power-source 81b. 
[0099] 

Power-source 81a is connected to the exoergic resistors 52a and 52c, power-source 81b is connected to the impact 
centering-control sections 87 and 88, and each supplies a current to an electrical circuit. In addition, it is also possible 
to supply power sources 81a and 81b directly, for example from control-section 77 grade, although the current supplied 
to an electrical circuit is good also as a power source. 
[0100] 

An electric power switch 82 is arranged between the exoergic resistors 52b and 52c and a gland, and controls ON/OFF 

of the regurgitation control-section 73 whole. 

[0101] 

It connected at the middle point between the exoergic resistors 52a and 52b connected to the serial, and the 1st impact 
position control section 83 is equipped with 83d of change-over switches arranged between the resistance 83a, 83b, 
and 83c for controlling the current supplied to these exoergic resistors 52a and 52b, and these resistance 83a, 83b, 
and 83c and the exoergic resistors 52a and 52b. This 1st impact position control section 83 has the resistance from 
which Resistance 83a, 83b, and 83c differs, and controls the current value supplied to exoergic resistor 52b by switch 
of 83d of change-over switches. Concretely, resistance 83c has the largest resistance, subsequently resistance 83b is 
large, the resistance of resistance 83a is the smallest, and the current value supplied to exoergic resistor 52b is 



decided by to any of Resistance 83a, 83b, and 83c 83d of change-over switches is connected. 
[0102] 

The representative circuit schematic showing this 1st impact position control section 83 is shown in drawing 18 . The 
resistance 83a, 83b, and 83c to which this 1st impact position control section 83 was connected to the serial condition, 
The switching transistors 91 , 92, and 93 which control the current supplied to Resistance 83a, 83b, and 83c by ON / off 
change-over, It has the logical circuit 94 which carries out the logistic of the inputted control input signal [ being binary 
( B 0 n or T) ], and sends a control signal to switching transistors 91, 92, and 93, and the input terminals 95a and 95b 
into which the control input signal inputted into a logical circuit 94 is inputted. Moreover, it connects with the exoergic 
resistors 52a and 52b through the connection terminal F, and this 1st impact position control section 83 is connected to 
the 1st discharge direction change-over section 85 through the connection terminal G, as shown in drawing 17 and 
drawing 18 . 
[0103] 

Switching transistors 91, 92, and 93 are 83d of change-over switches in the 1st impact position control section 83, and 
are equipped with Gates 91a, 92a, and 93a, Sources 91b, 92b, and 93b, and Drains 91c, 92c, and 93c, respectively. 
And gate 91a is connected to a logical circuit 94, a switching transistor 91 serves as the input section of a binary signal, 
source 91b is connected among Resistance 83a and 83b, and drain 91c is connected to the connection terminal G with 
which a current is supplied through the 1st discharge direction change-over section 85. Gate 92a is connected to a 
logical circuit 94, source 92b is connected among Resistance 83b and 83c, and, as for a switching transistor 92, drain 
92c is connected to the connection terminal G. A switching transistor 93 is connected to the end by which gate 93a is 
connected to a logical circuit 94, and source 93b is connected to resistance 83b of resistance 83c, and the other end of 
the opposite side, and drain 93c is connected to the connection terminal G. 
[0104] 

The logical circuit 94 is equipped with AND circuit 101,102,103 of 2 input 1 output which outputs an AND. The output 
section is connected to gate 91 a of a switching transistor 91 , one side is connected to input terminal 95a between the 
two input sections, and, as for AND circuit 1 01 , another side is connected to input terminal 95b. The output section is 
connected to gate 92a of a switching transistor 92, one side is connected to input terminal 95a through inverter 102a 
between the two input sections, and, as for AND circuit 102, another side is connected to input terminal 95b. The 
output section is connected to gate 93a of a switching transistor 93, one side is connected to input terminal 95a 
between the two input sections, and, as for AND circuit 103, another side is connected to input terminal 95b through 
inverter 103a. Inverters 102a and 103a reverse the control input signal inputted from input terminals 95a and 95b, and 
are inputted into AND circuit 102,103. 
[0105] 

It is set to "0", as for each output value in AND circuit 101,102,103 in a logical circuit 94, switching transistors 91, 92, 
and 93 will be in an off condition altogether, and such the 1st impact position control section 83 of a configuration will 
be [ both ] in an insulating condition between the connection terminals F and G, if the control input signal of "0" is 
inputted into input terminals 95a and 95b. That is, 83d of change-over switches of the 1st impact position control 
section 83 is turned off. 
[0106] 

If the control input signal of "0" is inputted into input terminal 95a at "1" and input terminal 95b, the 1st impact position 
control section 83 Only the output value of AND circuit 103 in a logical circuit 94 is set to "1", only a switching transistor 
93 will be in the condition of ON, between the connection terminals F and G, Resistance 83a, 83b, and 83c would be 
in-series, will be connected, and it will show the biggest electric resistance. Namely, 83d of change-over switches of 
the 1st impact position control section 83 will connect with resistance 83c of the biggest resistance. 
[0107] 

If the control input signal of "1" is inputted into input terminal 95a at "0" and input terminal 95b, the 1st impact position 
control section 83 Only the output value of AND circuit 102 in a logical circuit 94 is set to T, only a switching transistor 
92 will be in the condition of ON, between the connection terminals F and G t Resistance 83a and 83b would be in- 
series, will be connected, and it will show big electric resistance to the second. Namely, 83d of change-over switches 
of the 1st impact position control section 83 will connect with resistance 83b of the big resistance to the second. 
[0108] 

When the control input signal of T is inputted into input terminals 95a and 95b, only the output value of AND circuit 
101 in a logical circuit 94 is set to "1", and will be in the condition of ON of only a switching transistor 91, only 
resistance 83a will be connected between the connection terminals F and G, and the 1st impact position control 
section 83 will show [ both ] the smallest electric resistance. Namely, 83d of change-over switches of the 1st impact 
position control section 83 will connect with smallest resistance 83a. 
[0109] 



Thus, the 1st impact position control section 83 changes the electric resistance between the connection terminals F 
and G by switching switching transistors 91, 92, and 93, and controls the current supplied to exoergic resistor 52b. 
[0110] 

* The 2nd impact position control section 84 shown in drawing 17 is equipped with 84d of change-over switches 
arranged between the resistance 84a, 84b, and 84c for controlling the current supplied to exoergic resistor 52c, and 
these resistance 84a, 84b, and 84c and exoergic resistor 52c. This 2nd impact position control section 84 has the 
resistance from which Resistance 84a, 84b, and 84c differs, and controls the current value supplied to exoergic resistor 
52c by switch of 84d of change-over switches. Concretely, resistance 84c has the largest resistance, subsequently 
resistance 84b is large, the resistance of resistance 84a is the smallest, and the current value supplied to exoergic 
resistor 52c is decided by to any of Resistance 84a, 84b, and 84c 84d of change-over switches is connected. Moreover, 
it connects with exoergic resistor 52c through the connection terminal H, and this 2nd impact position control section 
84 is connected to the 2nd discharge direction change-over section 86 through the connection terminal I. This 2nd 
impact position control section 84 is the same circuitry as the 1st impact position control section 83 mentioned above, 
and omits detailed explanation from same actuation and processing being performed. 
[0111] 

The 1st discharge direction change-over section 85 is equipped with change-over-switch 85a, it is switching this 
change-over-switch 85a, and connects the 1st impact position control section 83 to power-source 81b through the 1st 
impact centering-control section 87, or is connected to a gland. And the 1st discharge direction change-over section 85 
controls the current supplied to exoergic resistor 52b so that a discharge direction may be switched towards the 
exoergic resistors 52a and 52b being installed in right under [ abbreviation ] side by side bordering on the regurgitation 
and the location made to reach in the liquid ink drop i from nozzle 54a by switching change-over-switch 85a and 
connecting the 1st impact position control section 83 to power-source 81b or a gland. 
[0112] 

The representative circuit schematic showing this 1st discharge direction change-over section 85 is shown in drawing 
19 . The switching transistor 111,112 which controls whether this 1st discharge direction change-over section 85 
connects the 1 st impact position control section 83 to power-source 81 b by ON / off change-over, or it is made to 
connect with a gland, It has the logical circuit 1 13 which carries out the logistic of the inputted control input signal 
[ being binary ("0" or T) ], and sends a control signal to a switching transistor 111,112, and the input terminal 114 into 
which the control input signal inputted into a logical circuit 1 13 is inputted. Moreover, it connects with the 1st impact 
position control section 83 through the connection terminal G, and this 1st discharge direction change-over section 85 
is connected to the 1st impact centering-control section 87 through the connection terminal K in a gland through the 
connection terminal J, as shown in drawing 17 and drawing 19 . 
[0113] 

A switching transistor 1 1 1,1 1 2 is change-over-switch 85a in the 1st discharge direction change-over section 85, and is 
equipped with Gates 1 1 1 a and 1 1 2a, Sources 1 1 1 b and 1 1 2b, and Drains 1 1 1 c and 1 1 2c, respectively. And gate 111a 
is connected to a logical circuit 1 13, a switching transistor 1 1 1 serves as the input section of a binary signal, source 
1 1 1 b is connected to the 1 st impact centering-control section 87 through the connection terminal J, and drain 1 1 1 c is 
connected to source 1 1 2b of a switching transistor 1 1 2. Gate 1 1 2a is connected to a logical circuit 1 1 3, source 1 1 2b is 
connected to drain 1 1 1 c of a switching transistor 1 1 1 , and, as for a switching transistor 1 1 2, drain 1 1 2c is connected to 
a gland through the connection terminal K. And the 1st impact position control section 83 will be connected through the 
connection terminal G at the middle point between drain 1 1 1c of a switching transistor 1 1 1, and source 1 12b of a 
switching transistor 112. 
[0114] 

The logical circuit 1 13 is equipped with NOR circuit 122 of 2 input 1 output which is made to reverse OR circuit 121 and 
OR of 2 input 1 output which output an OR, and is outputted. The output section is connected to gate 1 1 1a of a 
switching transistor 111, one side is connected to an input terminal 1 1 4 between the two input sections, and, as for OR 
circuit 1 21 , another side is connected to the gland. The output section is connected to gate 1 1 2a of a switching 
transistor 112, one side is connected to an input terminal 104 between the two input sections, and, as for NOR circuit 
122, another side is connected to the gland. 
[0115] 

If the control input signal of "0" is inputted into a logical circuit 113 from an input terminal 1 14, the output value in OR 
circuit 121 in a logical circuit 1 13 is set to "0", and the 1st above discharge direction change-over section 85 of a 
configuration changes a switching transistor 1 1 1 into an off condition, and the output value in NOR circuit 122 in a 
logical circuit 1 1 3 will be set to T, and it will change it into the condition of ON of a switching transistor 1 1 2. On the 
other hand, if the control input signal of "1 " is inputted into a logical circuit 1 1 3 from an input terminal 1 1 4, the output 
value in OR circuit 1 21 in a logical circuit 1 1 3 is set toT, and it changes into the condition of ON of a switching 



transistor 111, and the output value in NOR circuit 1 22 in a logical circuit 1 1 3 will be set to "0", and will change a 

switching transistor 112 into an off condition. 

[0116] 

Thus, when as for the 1st discharge direction change-over section 85 a switching transistor 1 11,112 is not turned off 
[ an ON state or ] to coincidence and one side of a switching transistor 1 1 1 , 1 1 2 is an ON state, another side is surely 
turned off. And when a switching transistor 1 1 1 is an ON state, the 1st impact position control section 83 is connected 
to power-source 81b through the 1st impact centering-control section 87, and when a switching transistor 112 is an ON 
state, as for the 1st discharge direction change-over section 85, the 1st impact position control section 83 is connected 
to a gland. 
[0117] 

The 2nd discharge direction change-over section 86 shown in drawing 17 is equipped with change-over-switch 86a, it 
is switching this change-over-switch 86a, and connects the 2nd impact position control section 84 to power-source 81b 
through the 2nd impact centering-control section 88, or is connected to a gland. And the 2nd discharge direction 
change-over section 86 controls the current supplied to exoergic resistor 52c so that a discharge direction may be 
switched towards ink 4 being supplied to right under [ abbreviation ] by ink feed hopper 55a bordering on the 
regurgitation and the location made to reach in the liquid ink drop i from nozzle 54a by switching change-over-switch 
86a and connecting the 2nd impact position control section 84 to power-source 81b or a gland. 
[0118] 

Moreover, it connects with the 2nd impact position control section 84 through the connection terminal I, and this 2nd 
discharge direction change-over section 86 is connected to the 2nd impact centering-control section 88 through the 
connection terminal K in a gland through the connection terminal L. In addition, the 2nd discharge direction change- 
over section 86 is the same circuitry as the 1st discharge direction change-over section 85 mentioned above, and 
omits detailed explanation from same actuation and processing being performed. 
[0119] 

The 1st impact centering-control section 87 adjusts further the current value supplied to exoergic resistor 52b by being 
combined with the 1st impact position control section 83 mentioned above, and adjusts still more finely the impact 
location of the liquid ink drop i in the direction in which the exoergic resistors 52a and 52b are installed side by side. 
[0120] 

The representative circuit schematic showing this 1st impact centering-control section 87 is shown in drawing 20 . The 
resistance 131,132 to which this 1st impact centering-control section 87 was connected to the serial condition, The 
switching transistor 1 33, 1 34, 1 35 which controls the current supplied to resistance 1 31 , 1 32 by ON / off change-over, It 
has the logical circuit 136 which carries out the logistic of the inputted control input signal [ being binary ("0" or "1") J, 
and sends a control signal to a switching transistor 133,134,135, and the input terminals 137a and 137b into which the 
control input signal inputted into a logical circuit 136 is inputted. Moreover, it connects with the 1st discharge direction 
change-over section 85 through the connection terminal J, and this 1st impact centering-control section 87 is 
connected to power-source 81b through the connection terminal M, as shown in drawing 17 and drawing 20 . 
[0121] 

A switching transistor 133,134,135 is a change-over switch for the current which flows in the 1st impact centering- 
control section 83 to make it change, and is equipped with Gates 133a, 134a, and 135a, Sources 133b, 134b, and 
135b, and Drains 133c, 134c, and 135c, respectively. And gate 133a is connected to a logical circuit 136, a switching 
transistor 133 serves as the input section of a binary signal, source 133b is connected to the 1st discharge direction 
change-over section 85 through the connection terminal J, and drain 133c is connected to power-source 81b through 
the connection terminal M. Gate 134a is connected to a logical circuit 136, source 134b is connected between 
resistance 131,132, and, as for a switching transistor 134, drain 134c is connected to the connection terminal M. A 
switching transistor 135 is connected to the end by which gate 135a is connected to a logical circuit 136, and source 
135b is connected to the resistance 131 of resistance 132, and the other end of the opposite side, and drain 135c is 
connected to the connection terminal M. 
[0122] 

The logical circuit 136 is equipped with AND circuit 141,142,143 of 2 input 1 output which outputs an AND. The output 
section is connected to gate 133a of a switching transistor 133, one side is connected to input terminal 137a between 
the two input sections, and, as for AND circuit 141 , another side is connected to input terminal 137b. The output 
section is connected to gate 134a of a switching transistor 134, one side is connected to input terminal 137a through 
inverter 142a between the two input sections, and, as for AND circuit 142, another side is connected to input terminal 
137b. The output section is connected to gate 135a of a switching transistor 135, one side is connected to input 
terminal 137a between the two input sections, and, as for AND circuit 143, another side is connected to input terminal 
137b through inverter 143a. Inverters 142a and 143a reverse the control input signal inputted from input terminals 



137a and 137b, and are inputted into AND circuit 142,143. 
(0123] 

It is set to "0", as for each output value in AND circuit 141,142,143 in a logical circuit 136, a switching transistor 
1 33, 1 34, 1 35 will be in an off condition altogether, and such the 1 st impact centering-control section 87 of a 
configuration will be [ both ] in an insulating condition between the connection terminals F and G, if the control input 
signal of "0" is inputted into input terminals 137a and 137b. For this reason, if a switching transistor 133,134,135 
becomes off altogether, since between the connection terminals J and M will be in an insulating condition, the control 
input signal inputted into input terminals 137a and 137a so that "0" may not be inputted into input terminals 137a and 
137a as a control input signal at coincidence will be controlled by the 1st impact centering-control section 87. Thereby, 
in the 1st impact centering-control section 87, a switching transistor 133,134,135 is not turned off altogether, and when 
it is an ON state any of the switching transistors 133,134,135 they are, otherwise, two are surely turned off. 
[0124] 

When the control input signal of "0" is inputted into input terminal 137a at "1" and input terminal 137b, only the output 
value of AND circuit 135 in a logical circuit 136 is set to T, and will be in the condition of ON of only a switching 
transistor 135, between the connection terminals J and M, resistance 131,132 would be in-series, will be connected, 
and the 1st impact centering-control section 87 will show the biggest electric resistance. 
[0125] 

When the control input signal of "1 " is inputted into input terminal 1 37a at "0" and input terminal 1 37b, only the output 
value of AND circuit 134 in a logical circuit 136 is set to T, and will be in the condition of ON of only a switching 
transistor 134, only resistance 131 will be connected between the connection terminals J and M, and the 1st impact 
centering-control section 87 will show big electric resistance to the second. 
[0126] 

The 1st impact centering-control section 87 will show [ both ] the smallest electric resistance, without setting only the 
output value of AND circuit 1 33 in a logical circuit 1 36 to T, being in the condition of ON of only a switching transistor 
133, and a resistor intervening among the connection terminals J and M, when the control input signal of "1" is inputted 
into input terminals 1 37a and 1 37b. 
[0127] 

Thus, the 1st impact centering-control section 87 changes the electric resistance between the connection terminals J 
and M by switching a switching transistor 133,134,135, and controls the current supplied to the 1st impact position 
control section 83. 
[0128] 

The 2nd impact centering-control section 87 shown in drawing 17 adjusts further the current value supplied to exoergic 
resistor 52c by being combined with the 2nd impact position control section 84 mentioned above, and adjusts still more 
finely the impact location of the liquid ink drop i in the direction to which ink 4 is supplied from ink feed hopper 55a. 
Moreover, it connects with the 2nd discharge direction change-over section 86 through the connection terminal I, and 
this 2nd impact centering-control section 88 is connected to power-source 81b through the connection terminal M. In 
addition, the 2nd impact centering-control section 88 is the same circuitry as the 1st impact centering-control section 
87 mentioned above, and omits detailed explanation from same actuation and processing being performed. 
[0129] 

In the above regurgitation control sections 73 of a configuration, 83d of change-over switches of the 1st impact position 
control section 83 and 84d of change-over switches of the 2nd impact position control section 84 are turned OFF. The 
1st impact position control section 83 The exoergic resistors 52a and 52b and an insulating condition, If an electric 
power switch 82 is turned ON when the 2nd impact position control section 84 is in exoergic resistor 52c and an 
insulating condition, a current will be supplied to the exoergic resistors 52a and 52b and exoergic resistor 52c which 
were connected to the serial from power-source 81a (a current does not flow in the impact position control sections 83 
and 84). this time - resistance - abbreviation - the heating value which will generate the same exoergic resistors 52a 
and 52b if a current is supplied - abbreviation - it becomes the same. Moreover, the heating value which will generate 
exoergic resistor 52c by which area was enlarged from the exoergic resistors 52a and 52b if a current is supplied 
becomes larger than the heating value generated in the exoergic resistors 52a and 52b. 
[0130] 

In this case, with the head chip 28, since the heating value which the heating value generated in the exoergic resistors 
52a and 52b generates in abbreviation same and exoergic resistor 52c is larger than the exoergic resistors 52a and 
52b, ink air bubbles are early grown up by the ink feed hopper 55a side from the side-attachment-wall 53a side in the 
liquid ink room 55. the pressure which presses ink 4 in the liquid ink room 55 with the head chip 28 by this - a side- 
attachment-wall 53a side and the ink feed hopper 55a side - abbreviation - since it becomes the same, the impact 
area where the discharge from nozzle 54a and the breathed-out liquid ink drop i show the liquid ink drop i that the 



regurgitation include angle of ink 4 becomes an abbreviation perpendicular to the impact side of ink 4 by 151 in drawing 

17 a is reached. 

[0131] 

At the regurgitation control section 73 shown in drawing 17 , 84d of change-over switches of the 2nd impact position 
control section 84 in moreover, the condition of having turned OFF When an electric power switch 82 is turned ON, 
connection with or [ any of the resistance 83a, 83b, and 83c in the 1st impact position control section 83 ] is turned ON 
and change-over-switch 85a of the 1st discharge direction change-over section 85 is connected to a gland As the 
discharge direction of the liquid ink drop i shows the side-by-side installation direction of the exoergic resistors 52a and 
52b, i.e., drawing 21 The calorific value in the direction of drawing Nakaya mark W is on a small resistor side, and can 
carry out adjustable [ of the discharge direction of the liquid ink drop i ] by the resistor side with small calorific value a 
core [ impact-area 151a ] in the direction of drawing 21 Nakaya mark W. 
[0132] 

That is, the amount of currents supplied to exoergic resistor 52b will decrease by connecting for any of the resistance 
83a, 83b, and 83c of the 1st impact position control section 83 connected to the gland by the 1st discharge direction 
change-over section 85 being, a difference will arise on the current in the exoergic resistors 52a and 52b of a serial 
condition supplied, and a difference will arise also in the heating value generated to both. 
[0133] 

in this case - the 1st impact position control section 83 - Resistance 83a, 83b, and 83c - since it becomes the 
resistance from which each differs, the amount of currents supplied to exoergic resistor 52b by switch of 83d of 
change-over switches can be changed in a three-stage. A difference makes by this the heating value generated in the 
exoergic resistors 52a and 52b produce the head chip 28. The time difference of a three-stage can be given to the 
gassing time amount of the exoergic resistors 52a and 52b by switch of 83d of change-over switches of the 1st impact 
position control section 83. The regurgitation include angle of the liquid ink drop i can be changed from impact-area 
151a to the exoergic resistor 52b side in three steps in the direction of drawing 21 Nakaya mark W in which the 
exoergic resistors 52a and 52b were installed side by side. 
[0134] 

Concretely, the regurgitation control section 73 controls the head chip 28 to make the liquid ink drop i reach impact 
area [ which was divided into the exoergic resistor 52b side in three steps from impact-area 151a which the liquid ink 
drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 54a / 151b 151c, and 151d ] any 
they are to be shown in drawing 21 . 
[0135] 

Furthermore, if 83d of change-over switches of the 1st impact position control section 83 is connected to largest 
resistance 83c of resistance in detail where the 1st discharge direction change-over section 85 is connected to a gland 
Since the current supplied to exoergic resistor 52b becomes the largest and the difference in the current supplied to 
the exoergic resistors 52a and 52b becomes the smallest, the liquid ink drop i reaches impact-area 151b of the nearest 
location from impact-area 151a. 
[0136] 

On the other hand, if 83d of change-over switches of the 1st impact position control section 83 is connected to smallest 
resistance 83a of resistance where the 1st discharge direction change-over section 85 is connected to a gland Since 
the current supplied to exoergic resistor 52b becomes the smallest and the difference in the current supplied to the 
exoergic resistors 52a and 52b becomes the largest, the liquid ink drop i reaches 151d of impact area of the most 
distant location from impact-area 151a. 
[0137] 

At the regurgitation control section 73, as shown in drawing 17 , 84d of change-over switches of the 2nd impact 
position control section 84 in moreover, the condition of having turned OFF If change-over-switch 85a of the 1st 
discharge direction change-over section 85 is switched and the 1st impact position control section 83 is connected with 
power-source 81b Change-over-switch 85a of the 1st discharge direction change-over section 85 can be carried out in 
the direction contrary to the time of connecting with a gland bordering on impact-area 151a which shows the discharge 
direction of the liquid ink drop i to drawing 21 . In this case, the current from power-source 81b will also be supplied to 
exoergic resistor 52b besides the current supplied from power-source 81a. 
[0138] 

That is, the febrile state of the exoergic resistors 52a and 52b becomes contrary to the time of connecting change- 
over-switch 85a of the 1st discharge direction change-over section 85 to a gland. By this, bordering on impact-area 
151a which was breathed out by the abbreviation perpendicular and reached the target from nozzle 54a, with the time 
of connecting change-over-switch 85a of the 1st discharge direction change-over section 85 to a gland, the liquid ink 
drop i will change a discharge direction to a three-stage in the impact location of the opposite side, and will be breathed 



! 



out. 
[0139] 

If 83d of change-over switches of the 1st impact position control section 83 is concretely connected to largest 
resistance 83c of resistance where the 1st discharge direction change-over section 85 is connected to power-source 
81b The current which the current from power-source 81a and the current from power-source 81b are added, and is 
supplied to exoergic resistor 52b becomes the smallest. Since the difference in the current supplied to the exoergic 
resistors 52a and 52b becomes the smallest, the liquid ink drop i reaches impact-area 151e shown in drawing 21 of the 
nearest location from impact-area 151a. 
[0140] 

On the other hand, if 83d of change-over switches of the 1st impact position control section 83 is connected to smallest 
resistance 83a of resistance where the 1st discharge direction change-over section 85 is connected to power-source 
81b The current which the current from power-source 81a and the current from power-source 81b are added, and is 
supplied to exoergic resistor 52b becomes the largest. Since the difference in the current supplied to the exoergic 
resistors 52a and 52b becomes the largest, the liquid ink drop i reaches 151g of impact area shown in drawing 21 of 
the most distant location from impact-area 151a. 
[0141] 

In addition, in the regurgitation control section 73, it is possible in the 1st impact centering-control section 87 to adjust 
further the current value supplied to exoergic resistor 52a, and the impact location of the liquid ink drop i in the direction 
in which the exoergic resistors 52a and 52b are installed side by side can be adjusted still more finely, concrete - for 
example, the impact area 151a, 151b, 151c, 151d, and 151e - 151f of regurgitation include angles of the liquid ink 
drop i can be adjusted so that 151g may reach the target between each etc. 
[0142] 

Thus, in the regurgitation control section 73, when 84d of change-over switches of the 2nd impact position control 
section 84 is turned OFF By switching change-over-switch 85of electric power switch 81 , 83d [ of change-over 
switches of the 1st impact position control section 83 ), and the 1st discharge direction change-over section 85 a The 
discharge direction from nozzle 54a of the liquid ink drop i can be changed in the direction in which the exoergic 
resistors 52a and 52b are installed side by side in seven steps. The discharge direction of the liquid ink drop i can be 
changed to seven or more steps by furthermore combining the 1st impact position control section 83 and the 1st 
impact centering-control section 87. The liquid ink drop i can be reached the target in the direction in which the 
exoergic resistors 52a and 52b are installed side by side within the limits of about 50 micrometers forward and 
backward focusing on impact-area 151a which was breathed out by the abbreviation perpendicular and specifically 
reached the target from nozzle 54a. 
[0143] 

At the regurgitation control section 73 shown in drawing 17 , 83d of change-over switches of the 1st impact position 
control section 83 in furthermore, the condition of having turned OFF When an electric power switch 82 is turned ON, 
connection with or [ any of the resistance 84a, 84b, and 84c in the 2nd impact position control section 84 ] is turned ON 
and change-over-switch 86a of the 2nd discharge direction change-over section 86 is connected to a gland The 
direction where the discharge direction of the liquid ink drop i is opposite to the direction where ink 4 is supplied to the 
liquid ink room 55 from ink feed hopper 55a, That is, it becomes in the direction opposite to the direction of drawing 21 
Nakaya mark E, and can carry out adjustable [ of the regurgitation include angle of the liquid ink drop i in an opposite 
direction ] to the direction of drawing 21 Nakaya mark E a core [ impact-area 151a ). 
[0144] 

By namely, the thing connected for any of the resistance 84a, 84b, and 84c of the 2nd impact position control section 
84 connected to the gland by the 2nd discharge direction change-over section 86 being The amount of currents 
supplied to exoergic resistor 52c decreases, and since exoergic resistor 52c becomes smaller than the time of the 
heating value to generate turning OFF 84d of change-over switches of the 2nd impact position control section 84, the 
ink air bubbles in the liquid ink room 55 grow early by the side-attachment-wall 53a side. Thereby, with the head chip 
28, since the pressure which presses ink 4 in the liquid ink room 55 becomes high by the side-attachment-wall 53a 
side, focusing on impact-area 151a, a regurgitation include angle is changed to an opposite direction, and the 
regurgitation of the liquid ink drop i can be carried out with the direction of drawing 21 Nakaya mark E. 
[0145] 

It is the resistance from which each differs, this time - the 2nd impact position control section 84 - Resistance 84a, 
84b, and 84c - From the ability of a three-stage to be changed, the amount of currents supplied to exoergic resistor 
52c by switch of 84d of change-over switches The time difference of a three-stage can be given to the gassing time 
amount of exoergic resistor 52c by switch of 84d of change-over switches of the 2nd impact position control section 84, 
and the regurgitation include angle of the liquid ink drop i can change the impact location of the liquid ink drop i to a 



three-stage with the direction of drawing 21 Nakava mark E in an opposite direction. 
[0146] 

Concretely, the direction of drawing 21 Nakaya mark E controls the head chip 28 to make the liquid ink drop i reach 
any of the impact area 151h, 151i, and 151j divided into the three-stage in the opposite direction they are from impact- 
area 151a which the liquid ink drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 
54a so that the regurgitation control section 73 is shown in drawing 21 . 
[0147] 

Furthermore, if 84d of change-over switches of the 2nd impact position control section 84 is connected to largest 
resistance 84c of resistance in detail where the 2nd discharge direction change-over section 86 is connected to a gland 
From becoming later than the time of the current supplied to exoergic resistor 52c becoming large, and growth of the 
ink air bubbles on exoergic resistor 52c turning OFF 84d of change-over switches It becomes smaller than the time of 
the pressure by the side of ink feed hopper 55a turning OFF a change-over switch 84 to the pressure by the side of 
side-attachment-wall 53a which presses ink 4 in the liquid ink room 55. The liquid ink drop i reaches 151h of impact 
area of the location in an opposite direction where the direction of drawing 21 Nakaya mark E is the nearest from 
impact-area 151a. 
[0148] 

On the other hand, if 84d of change-over switches of the 2nd impact position control section 84 is connected to 
smallest resistance 84a of resistance where the 2nd discharge direction change-over section 86 is connected to a 
gland From the current supplied to exoergic resistor 52c becoming the smallest, and growth of the ink air bubbles on 
exoergic resistor 52c becoming still slower than the time of connecting 84d of change-over switches to resistance 84c 
The pressure by the side of ink feed hopper 55a becomes the smallest to the pressure by the side of side-attachment- 
wall 53a which presses ink 4 in the liquid ink room 55, and the liquid ink drop i reaches impact-area 151j of the most 
distant location in an opposite direction from the direction of drawing 21 Nakaya mark E from impact-area 151a. 
[0149] 

At the regurgitation control section 73, as shown in drawing 17 , 83d of change-over switches of the 1 st impact position 
control section 83 in moreover, the condition of having turned OFF If change-over-switch 86a of the 2nd discharge 
direction change-over section 86 is switched and the 2nd impact position control section 84 is connected to power- 
source 81b Change-over-switch 86a of the 2nd discharge direction change-over section 86 can be carried out in the 
direction contrary to the time of connecting with a gland bordering on impact-area 151a which shows the discharge 
direction of the liquid ink drop i to drawing 21 . 
[0150] 

In this case, the current from power-source 81b will also be supplied to exoergic resistor 52c besides the current 
supplied from power-source 81a. That is, exoergic resistor 52c generates heat at temperature higher than the time of 
connecting change-over-switch 86a of the 2nd discharge direction change-over section 86 to a gland. By this, 
bordering on impact-area 151a which was breathed out by the abbreviation perpendicular and reached the target from 
nozzle 54a, with the time of connecting change-over-switch 86a of the 2nd discharge direction change-over section 86 
to a gland, the liquid ink drop i will change a discharge direction to a three-stage in the impact location of the opposite 
side, and will be breathed out. 
[0151] 

If 84d of change-over switches of the 2nd impact position control section 84 is concretely connected to largest 
resistance 84c of resistance where the 2nd discharge direction change-over section 86 is connected to a gland From it 
being rash from the time of the current which the current from power-source 81a and the current from power-source 
81b are added, and is supplied to exoergic resistor 52c becoming small, and growth of the ink air bubbles on exoergic 
resistor 52c turning OFF 84d of change-over switches Becoming larger with the pressure by the side of ink feed hopper 
55a having turned OFF 84d of change-over switches to the pressure by the side of side-attachment-wall 53a which 
presses ink 4 in the liquid ink room 55, the liquid ink drop i reaches impact-area 151k shown in drawing 21 of the 
nearest location from impact-area 151a. 
[0152] 

On the other hand, if 84d of change-over switches of the 2nd impact position control section 84 is connected to 
smallest resistance 84a of resistance where the 2nd discharge direction change-over section 86 is connected to a 
gland From it being further rash from the time of the current which the current from power-source 81a and the current 
from power-source 81b are added, and is supplied to exoergic resistor 52c becoming the largest, and growth of the ink 
air bubbles on exoergic resistor 52c connecting 84d of change-over switches to resistance 84c The pressure by the 
side of ink feed hopper 55a becomes the largest to the pressure by the side of side-attachment-wall 53a which presses 
ink 4 in the liquid ink room 55, and the liquid ink drop i reaches 151 m of impact area shown in drawing 21 of the most 
distant location from impact-area 151a. 



In addition, at the regurgitation control section 73, the impact location of the liquid ink drop i in the direction to which ink 
4 is supplied from ink feed hopper 55a can be adjusted still more finely by adjusting further the current value supplied 
to exoergic resistor 52c in the 2nd impact centering-control section 88. concrete - for example, the impact area 151a, 
151h, 151i, 151j, and 151k - 1511. of regurgitation include angles of the liquid ink drop i can be adjusted so that it may 
reach the target between each etc. 151m. 
[0153] 

Thus, in the regurgitation control section 73, when 83d of change-over switches of the 1st impact position control 
section 83 is turned OFF By switching change-over-switch 86of electric power switch 81, 84d [ of change-over 
switches of the 2nd impact position control section 84 ], and the 2nd discharge direction change-over section 86 a 
Seven steps can be changed in the direction in which the discharge direction from nozzle 54a of the liquid ink drop i is 
supplied to ink 4 from ink feed hopper 55a. The discharge direction of the liquid ink drop i can be changed to seven or 
more steps by furthermore combining the 2nd impact position control section 84 and the 2nd impact centering-control 
section 88. The liquid ink drop i can be reached the target in the direction to which ink 4 is supplied from ink feed 
hopper 55a within the limits of about 50 micrometers forward and backward focusing on impact-area 151a which was 
breathed out by the abbreviation perpendicular and specifically reached the target from nozzle 54a. 
[0154] 

And it is possible to control to coincidence the impact position control sections 83 and 84 mentioned above, the 
discharge direction change-over sections 85 and 86, and the impact centering-control sections 87 and 88 by the 
regurgitation control section 73, and a regurgitation include angle can be changed in the 360-degree all direction 
focusing on nozzle 54a. 
[0155] 

Turn ON an electric power switch 82 and 83d of change-over switches of the 1st impact position control section 83 is 
specifically connected to any of Resistance 83a, 83b, and 83c they are. When connecting the 1st discharge direction 
change-over section 85 to a gland, connecting 84d of change-over switches of the 2nd impact position control section 
84 to any of Resistance 84a, 84b, and 84c they are and connecting the 2nd discharge direction change-over section 86 
to a gland, A discharge direction is controlled so that the liquid ink drop i breathed out from nozzle 54a reaches the 
target among the impact area 151b, 151c, and 151d and impact area 151h, 151i, and 151j which are shown in drawing 
21 . Moreover, turn ON an electric power switch 82, for example, and 83d of change-over switches of the 1st impact 
position control section 83 is connected to any of Resistance 83a, 83b, and 83c they are. When connecting the 1st 
discharge direction change-over section 85 to power-source 81b, connecting 84d of change-over switches of the 2nd 
impact position control section 84 to any of Resistance 84a, 84b, and 84c they are and connecting the 2nd discharge 
direction change-over section 86 to a gland, A discharge direction is controlled so that the liquid ink drop i breathed out 
from nozzle 54a reaches the target among the impact area 151e, 151f, and 151g and impact area 151h, 151i, and 1 51 j 
which are shown in drawing 21 . Furthermore, turn ON an electric power switch 82, for example, and 83d of change- 
over switches of the 1st impact position control section 83 is connected to any of Resistance 83a, 83b, and 83c they 
are. When connecting the 1st discharge direction change-over section 85 to a gland, connecting 84d of change-over 
switches of the 2nd impact position control section 84 to any of Resistance 84a, 84b, and 84c they are and connecting 
the 2nd discharge direction change-over section 86 to power-source 81b, A discharge direction is controlled so that the 
liquid ink drop i breathed out from nozzle 54a reaches the target among the impact area 151b, 151c, and 151d and 
impact area 151k, 1511., and 151m which are shown in drawing 21 . Turn ON an electric power switch 82 and 83d of 
change-over switches of the 1st impact position control section 83 is connected to any of Resistance 83a, 83b, and 83c 
they are further again. When connecting the 1st discharge direction change-over section 85 to power-source 81b, 
connecting 84d of change-over switches of the 2nd impact position control section 84 to any of Resistance 84a, 84b, 
and 84c they are and connecting the 2nd discharge direction change-over section 86 to power-source 81b, A 
discharge direction is controlled so that the liquid ink drop i breathed out from nozzle 54a reaches the target among the 
impact area 151e, 151f, and 151g and impact area 151k, 1511., and 151m which are shown in drawing 21 . 
[0156] 

in addition, above the exoergic resistors 52a, 52b, and 52c - abbreviation, although the case where the regurgitation 
control section 73 controlled the head chip 28 equipped with the exoergic resistors 52a, 52b, and 52c made into 
resistance which carries out the regurgitation of the liquid ink drop i to right under [ abbreviation ] from nozzle 54a was 
explained when the current of the same value was supplied When the current of a value which is not limited to this, for 
example, is different in two or more exoergic resistors is supplied, it can apply also to a head chip equipped with two or 
more exoergic resistors made into resistance which carries out the regurgitation of the liquid ink drop i to right under 
[ abbreviation ] from nozzle 54a. Moreover, although the current value supplied to exoergic resistor 52b was controlled 
above, it is also possible to control the current value which is not limited to this, for example, is supplied to exoergic 
resistor 52a, and to change the discharge direction in the cross direction of the recording paper P. Furthermore, 



although the discharge direction of the liquid ink drop i is controlled by a switching transistor etc. being turned on / 
turned off in supply of the current over the exoergic resistors 52a, 52b, and 52c at the regurgitation control section 73, 
it is also possible to control so that it is not limited to this, for example, the liquid ink drop i reaches the recording paper 
P discretely using a digital circuit etc. 
[0157] 

The input/output terminal 74 shown in drawing 16 transmits information, such as printing conditions mentioned above, 
a printing condition, and an ink residue, to external information-processor 78 grade through an interface. Moreover, the 
control signal with which an input/output terminal 74 outputs information, such as printing conditions mentioned above 
from the external information-processor 78 grade, a printing condition, and an ink residue, print data, etc. are inputted. 
Here, the information processors 78 mentioned above are electronic equipment, such as a personal computer and 
PDA (Personal Digital Assistant). 
[0158] 

As an interface, serial interface, a parallel interface, etc. can be used for the input/output terminal 74 connected with 
information-processor 78 grade, and it is concretely based on the specification of USB (Universal Serial Bus), 
RS(Recommended Standard) 222c, and IEEE( Institute of Electrical and Electronic Engineers) 1394 grade. Moreover, 
an input/output terminal 74 may be made to perform data communication in the form of [ any ] a wire communication or 
radio between information processors 78. In addition, there are IEEE802.Ha, 802.11b, 802.1 1g, etc. as this radio 
specification. 
[0159] 

ROMs75 are memory, such as EP-ROM (Erasable Programmable Read-Only Memory), and the program of each 
processing which a control section 77 performs is stored. This program stored is loaded to RAM76 by the control 
section 77. RAM76 memorizes the program read from ROM75 by the control section 77, and the various conditions of 
printer equipment 1. 
[0160] 

Between an input/output terminal 74 and an information processor 78 Networks, such as the Internet, may intervene. In 
this case for example, an input/output terminal 74 For example, LAN (Local Area Network), ISDN (Integrated Services 
Digital Network), xDSL (Digital Subscriber Line), FTHP (Fiber To The Home), CATV (Community Antenna Television), 
It connects with network networks, such as BS (Broadcasting Satellite). Data communication It is performed by various 
protocols, such as TCP/IP (Transmission Control Protocol/Internet Protocol). 
[0161] 

A control section 77 controls each part based on the print data and the control signal which were inputted from the 
input/output terminal 74, the electric resistance value change by the ink residue detection hand part 36, etc. It reads 
from ROM75 as a control section 77 and such a processing program, and memorizes to RAM76, and each processing 
is performed based on this program. 
[0162] 

This control section 77 reads the processing program which performs regurgitation control from ROM75, and 
memorizes it to RAM76. It is based on this program. The electric power switch 82 of the regurgitation control section 73, 
83d of change-over switches of the 1st impact position control section 83, ON/OFF of change-over-switch 85of 84d [ of 
change-over switches of the 2nd impact position control section 84 ] and the 1st discharge direction change-over 
section 85 a, change-over-switch 86a of the 2nd discharge direction change-over section 86, etc. are switched, and the 
discharge direction of the liquid ink drop i is controlled. 
[0163] 

and the concentration distribution based on [ a control section 77 measures the condition of it not being limited to the 
above control and having been printed by the recording paper P, and ] this measurement result - with, the discharge 
direction of the liquid ink drop i can also be made to control by the regurgitation control section 73 so that the liquid ink 
drop i reaches the recording paper P 
[0164] 

In addition, although the program was stored in ROM75 in the control circuit 71 constituted as mentioned above, as a 
medium which stores a program, it is not limited to ROM and various record media, such as an optical disk with which 
the program was recorded, a magnetic disk, a magneto-optic disk, and an IC card, can be used. In this case, a control 
circuit 71 is constituted so that it may connect through direct [ various record media are driven / the drive and directly ], 
or an information processor 78 and a program may be read from these record media. Moreover, the control circuit 71 is 
equipped with display means, such as LCD (Liquid Crystal Display) which displays information other than a 
configuration of having mentioned above, such as for example, printing conditions, a printing condition, and an ink 
residue, etc. 
[0165] 



Next, about actuation of the whole printer equipment 1 constituted as mentioned above, the flow chart shown in 
drawing 22 is made reference, and is explained. In addition, this actuation is performed based on processing of CPU 
(Central Processing Unit) which is not illustrated in a control section 77 based on the processing program stored in the 
storage means of ROM75 grade. 
[0166] 

First, if a user chooses alphabetic data, print data, etc. which are printed with an information processor 78 and does 
printing activation actuation, an information processor 78 will output the print data which generated print data and were 
generated from selected data to the input/output terminal 74 of printer equipment 1 . 
[0167] 

Next, a control section 77 judges whether each applied parts 22y, 22m, 22c, and 22k are equipped with the 
predetermined ink cartridges 11y, 11m, 11c, and 11k in step S1. And a control section 77 progresses to step S2, when 
all the applied parts 22 are appropriately equipped with the ink cartridge 11, when not being appropriately equipped 
with the ink cartridge 1 1 in the applied part 22 of at least 1 , it progresses to step S4, and it forbids printing actuation. 
[0168] 

In step S2, a control section 77 judges whether the ink 4 in a connection 26 is below the specified quantity, i.e., an ink- 
less condition, when it is judged that it is in an ink-less condition, in step S3, carries out a display, i.e., an alarm display, 
for that to a display means etc., and forbids printing actuation to it in step S4. 
[0169] 

Moreover, a control section 77 permits printing actuation in step S5, when the ink 4 in a connection 26 is not below the 

specified quantity (i.e., when ink 4 is filled). 

[0170] 

When performing printing actuation, as shown in drawing 23 , a control section 77 makes the drive motor which 
constitutes the head cap breaker style 63 drive, moves the head cap 29 to the tray 65a side to a head cartlidge 2, and 
exposes nozzle 54a of the head chip 28. 
[0171] 

And a control section 77 makes the drive motor which constitutes the feeding-and-discarding paper device 64 drive, 
and makes it run the recording paper P. A control section 77 pulls out the recording paper P with the feed roller 161 
from tray 65a concretely. After conveying one pair of the detail paper P pulled out with the separation rollers 162a and 
162b of a pair which rotate to an opposite direction mutually on the reversal roller 163 and reversing the conveyance 
direction, the detail paper P is conveyed to the conveyance belt 164. The feeding-and-discarding paper device 64 is 
controlled so that the location which ink 4 reaches because press down the recording paper P conveyed by the 
conveyance belt 164 and a means 165 stops a position is positioned. 
[0172] 

A control section 77 is made to perform with this control the regurgitation control section 73 carries out [ control ] the 
regurgitation of the liquid ink drop i to the recording paper P from the head chip 28. As shown in drawing 24 and 
drawing 25 , into the part which touches the exoergic resistors 52a, 52b, and 52c of the ink 4 in the liquid ink room 55, 
the ink air bubbles N, O, and P are generated, and as shown in drawing 26 and drawing 27 , specifically, it is pushed 
away by the ink 4 of the volume equal to the expanded volume of the ink air bubbles N, O, and P by expansion of the 
ink air bubbles N, 0, and P at it. The liquid ink drop i of the volume equivalent to the ink 4 pushed away by this by the 
part which touches nozzle 54a is breathed out from nozzle 54a, recorded objects, such as detail paper P, are reached, 
and an alphabetic character, an image, etc. according to print data are printed by the detail paper P. 
[0173] 

this time - the head chip 28 - the ink air bubbles N, 0, and P -- the condition of each expansion determines a 
discharge direction from nozzle 54a of the liquid ink drop i. That is, since the one where the rate at which it expands of 
the ink air bubbles N, 0, and P is earlier presses ink 4 more, the liquid ink drop i is made to breathe out with the head 
chip 28, so that expansion of air bubbles may extrude to a late side focusing on nozzle 54a. Moreover, when smaller 
than magnitude when the ink air bubbles P generated on exoergic resistor 52c breathe out the liquid ink drop i right 
under right under [ abbreviation ] from a nozzle, The pressure by the side of side-attachment-wall 53a which presses 
ink 4 in the liquid ink room 55 made high by side-attachment-wall 53a It becomes difficult to offset each other by the 
pressure which presses the ink 4 of the ink air bubbles generated on exoergic resistor 52c, and the liquid ink drop i is 
breathed [ direction / to which ink is supplied from ink feed hopper 55a ] out by the abbreviation opposite direction with 
the abbreviation opposite direction of drawing 27 Nakava mark E, i.e., the direction. Furthermore, when larger than 
magnitude when the ink air bubbles P generated on exoergic resistor 52c breathe out the liquid ink drop i right under 
right under [ abbreviation ] from a nozzle, The pressure by the side of side-attachment-wall 53a which presses ink 4 in 
the liquid ink room 55 made high by side-attachment-wall 53a Each other can be offset by the pressure which presses 
the ink 4 of the ink air bubbles generated on exoergic resistor 52c, and the liquid ink drop i is breathed out in the 



direction of drawing 27 Nakaya mark E to which ink is supplied from ink feed hopper 55a, i.e., the direction. 
[0174] 

Even if it becomes difficult to carry out the regurgitation of the liquid ink drop i from nozzle 54a in which nozzle 54a 
carried out blinding and which carried out blinding with dust etc. by this as the head chip 28 shows to drawing 28 for 
example From the ability of the regurgitation [ the liquid ink drop i j and impact area 171 and 172,173,174,175 for a 
discharge direction to be changed and to be reached from nozzle 54a The white stripe which the impact location of the 
liquid ink drop i breathed out from nozzle 54a which carried out blinding was missing, and met in the transit direction of 
drawing 28 Nakaya mark Q of the detail paper P, i.e., the direction, can be prevented. 
[0175] 

Furthermore, since the discharge direction of the liquid ink drop i is controllable even if the discharge direction of the 
liquid ink drop i which adheres near the nozzle 54a and is breathed out from nozzle 54a changes, although dust etc. 
does not carry out blinding of the ink discharge opening, for example, it can prevent that the concentration 
nonuniformity of a white stripe or a color arises by impact location gap of the liquid ink drop i. 
[0176] 

in addition, 171 in drawing 28 shows the impact area of the liquid ink drop i breathed out from n-th nozzle 54a located 
in a line in the cross direction of drawing 28 Nakaya mark R of the recording paper P, i.e., the direction, and, as for the 
n+1st and 173 in drawing 28 , 172 in drawing 28 shows the impact area of the liquid ink drop i where the n+4th and 
175 in drawing 28 were breathed out from n+5th nozzle 54a, respectively, as for the n+2nd and 174 in drawing 28 . 
That is, drawing 28 shows that a white stripe did not occur and the liquid ink drop i has reached the recording paper P 
appropriately [ it is uniform and ], even if n+3rd nozzle 54a carries out blinding and the liquid ink drop i is not breathed 
out. 
[0177] 

Above, like, if the liquid ink drop i is breathed out, the ink 4 of the amount breathed out in the liquid ink room 55 which 
breathed out the liquid ink drop i, and tales doses will be immediately filled up from the ink passage 56, and as shown 
in drawing 8 , it will return to the original condition. If the liquid ink drop i is breathed out from the head chip 28, the 
valve 45 which blockades the opening 44 of the ink room 42 according to the energization force of the energization 
member 46, and the energization force of a diaphragm 49 If the negative pressure of the ink 4 of the ink room 42 by 
the side of the opening ink outflow way 43 divided into 44 increases when the liquid ink drop i is breathed out from the 
head chip 28 as shown in drawing 7 A diaphragm 49 is pushed up by the negative pressure of ink 4 with atmospheric 
pressure, and a valve 45 is resisted and made the energization force of the energization member 46 with the valve 
shaft 48. At this time, the opening 44 of the ink inflow way 41 side of the ink room 42, the ink outflow way 43 side, and 
a between is opened wide, ink 4 is supplied to the ink outflow way 43 side from the ink inflow way 41 side, and the ink 
passage 56 is supplemented with ink. and the negative pressure of ink 4 - falling - a diaphragm 49 - it reduces so 
that the ink room 42 may blockade a valve 45 with the valve shaft 48 according to the energization force of return and 
the energization member 46 in the original configuration by stability. If the negative pressure of ink 4 increases 
whenever it carries out the regurgitation of the liquid ink drop i by the valve system 34 as mentioned above, above- 
mentioned actuation will be repeated. 
[0178] 

Thus, the alphabetic character and image according to print data will be printed by the detail paper P it is running 
according to the feeding-and-discarding paper device 64 at order. And printing is completed and the recording paper P 
is discharged from the delivery opening 66. 
[0179] 

thus, the current supplied at the exoergic resistors 52a and 52b to exoergic resistor 52c which countered with the 
constituted printer equipment 1 with ink feed hopper 55a prepared in the liquid-ink room 55, and has been arranged at 
abbreviation parallel and abbreviation - the discharge direction of the liquid-ink drop i which carries out the 
regurgitation to the direction to which ink 4 is supplied from ink feed hopper 55a, and an abbreviation parallel direction 
is controllable by it being the same or supplying the current of a different value 
[0180] 

Thereby, the discharge direction of the liquid ink drop i breathed out by the direction to which the pressure for making 
the ink 4 generated in the liquid ink room 55 breathe out from nozzle 54a becomes low by the ink feed hopper 55a side, 
and ink 4 is supplied from ink feed hopper 55a, and the abbreviation opposite direction is controllable by this printer 
equipment 1. That is, with this printer equipment 1, by controlling the discharge direction of the liquid ink drop i in the 
head chip 28, the regurgitation control section 74 mentioned above changes a regurgitation include angle in the 360- 
degree all direction focusing on nozzle 54a, and can carry out the regurgitation of the liquid ink drop i. 
[0181] 

Therefore, even if the part where the liquid ink drop i does not reach the recording paper P, without breathing out the 



liquid ink drop i from nozzle 54a in which nozzle 54a carried out blinding, and which carried out blinding, for example 
with dust etc. with this printer equipment 1 is generated Since the liquid ink drop i can be made to be able to reach the 
part which the liquid ink drop i does not reach and it can fill up from nozzle 54a other than nozzle 54a which carried out 
blinding, a white stripe, concentration nonuniformity of a color, etc. which met in the transit direction of the detail paper 
P can be prevented, and a quality image can be printed. 
[0182] 

Moreover, with this printer equipment 1 , since concentration nonuniformity, a white stripe, etc. of a color can be 
prevented without preparing the overlap section at the time of printing like before, the time amount concerning printing 
is shortened sharply and a quality image can be printed. 
[0183] 

As mentioned above, with this printer equipment 1 , since the regurgitation of the ink 4 can be carried out from nozzle 
54a where the discharge direction of the liquid ink drop i is controlled even if nonuniformity arises at the travel speed of 
the recording paper P, or the formation precision of nozzle 54a is bad and the impact location of the liquid ink drop i 
shifts to it, for example in malfunction of the feeding and discarding paper device 64, it can prevent that image quality 
deteriorates by the concentration nonuniformity and the white stripe of a color. 
[0184] 

Although the case where the head chip 28 which has three exoergic resistors 52a, 52b, and 52c was used for a 
printing equipment 1 was mentioned as the example and explained above, the operation effectiveness mentioned 
above also when what has four exoergic resistors 182a, 182b, 182c, and 182d was used like the head chip 181 which 
it is not limited to this, for example, is shown in drawing 29 and drawing 30 can be acquired. 
[0185] 

Four exoergic resistors 182a, 182b, 182c, and 182d to which this head chip 181 heats ink 4 as shown in drawing 29 
and drawing 30 , The circuit board 183 used as the base, and the film 184 which is set to side-attachment-wall 184a of 
the liquid ink room 186, and prevents the leakage of ink 4, It has the nozzle sheet 185 with which nozzle 185a by which 
ink 4 is breathed out in the state of a drop was prepared, the liquid ink room 186 which is the space to which is 
equipped with ink feed hopper 186a, and ink 4 is supplied, and the ink passage 187 which makes ink 4 flow into the 
head chip 181. 
[0186] 

Four exoergic resistors 182a, 182b, 182c, and 182d generate heat according to the current supplied from a control 
circuit, heat the ink 4 in the liquid ink room 186, and raise internal pressure. The ink 4 heated by this carries out the 
regurgitation of the liquid ink drop i from nozzle 185a prepared in the nozzle sheet 185 mentioned later. In this head 
chip 181, the circuit board 183, a film 184, a nozzle sheet 185, the liquid ink room 186, and the ink passage 187 are 
the same configurations as the head chip 28 mentioned above, and omit detailed explanation from same actuation and 
processing being performed. 
[0187] 

The head chip 181 is equipped with about 100 liquid ink rooms 186 in which four exoergic resistors 182a, 182b, 182c, 
and 182d were formed every liquid ink room 186, and four exoergic resistors 182a, 182b, 182c, and 182d were formed. 
And the ink 4 in the liquid ink room 186 equipped with four exoergic resistors 182a, 182b, 182c, and 182d which four 
exoergic resistors 182a, 182b, 182c, and 182d were made to generate heat, and generated heat by the command from 
the control section 77 of printer equipment 1 is made to breathe out in the state of a drop from nozzle 185a 
corresponding to the liquid ink room 186 in the head chip 181. That is, in the head chip 181, the ink 4 which flowed 
from the combined ink passage 187 is supplied from ink feed hopper 186a, and is filled at the liquid ink room 186. And 
by passing a short time, for example, the pulse current between 1-3microsec(s), to four exoergic resistors 182a, 182b, 
182c, and 182d Four exoergic resistors 182a, 182b, 182c, and 182d are heated quickly, respectively. Consequently, 
the ink air bubbles of a gaseous phase are generated into the part which touches the exoergic resistors 182a, 182b, 
182c, and 182d of ink 4, and the ink 4 of a volume integral in which the ink air bubbles expanded is pressed (ink 4 
boils). The ink 4 of the volume equivalent to the ink 4 pressed by ink air bubbles in the part which touches nozzle 185a 
is breathed out from nozzle 185a as a liquid ink drop i by this, and reaches the target on the recording paper P by it. 
[0188] 

In the head chip 181, as shown in drawing 31 , the exoergic resistors 182a and 182b are installed in **** area in one 
liquid ink room 186 in the cross direction of drawing 31 Nakava mark W of the recording paper P, i.e., the direction, 
among four exoergic resistors 182a, 182b, 182c, and 182d. And in the head chip 181, exoergic resistor 182c of a larger 
area than the exoergic resistors 182a and 182b is arranged between these exoergic resistors 182a and 182b and ink 
feed hopper 186a. the exoergic resistors 182a and 182b - receiving - abbreviation - 182d of exoergic resistors of the 
same or small area is arranged between these exoergic resistors 182a and 182b and side-attachment-wall 174a which 
counters ink feed hopper 186a. That is, it has four exoergic resistors 182a, 182b, 182c, and 182d in one liquid ink room 



186. In addition, in drawing 31 , the broken line shows the location of nozzle 185a. 
[0189] 

and the thing which the exoergic resistors 182a, 182b, 182c, and 182d are the configurations which divided one 
exoergic resistor into four, and it is made the die length of arbitration, width of face, and thickness, and is formed - the 
resistance of respectively a request - with, it is possible to make it form. For example, when 182d is formed with the 
exoergic resistors 182a, 182b, and 182c and the same resistance and the same current as each is supplied, the ink air 
bubbles formed on largest exoergic resistor 182c of area become the largest, thus, the thing for which the exoergic 
resistors 182a, 182b, 182c, and 182d are formed by thickness different, respectively when making 182d into the 
exoergic resistors 182a, 182b, and 182c from which area differs, and the same resistance - each resistance - 
abbreviation - it can be made the same. 
[0190] 

In order to boil the ink 4 in the liquid ink room 186, it is necessary to supply the exoergic resistors 182a, 182b, and 
182c and a fixed current to 182d, and to heat the exoergic resistors 182a, 182b, 182c, and 182d here, respectively. 
This is for making the liquid ink drop i breathe out with the energy at the time of this ebullition. And although it is 
necessary to enlarge the current to pass if resistance is small, exoergic resistors [ 182a, 182b, 182c, and 182d ] 
resistance can boil the ink 4 in the liquid ink room 186 at few currents from it being higher than the time of making 
these unify. In the head chip 181 , the transistor for passing a current etc. can be made small by this, and space-saving- 
ization can be attained. 
[0191] 

Also in this head chip 181, the distance between the exoergic resistors 182a, 182b, and 182c which adjoin abbreviation 
parallel, and 182d has a dimension of the range which is 0.5 micrometers - about 3 micrometers. Thereby, with the 
head chip 1 81 , the regurgitation rate of the liquid ink drop i breathed out from nozzle 185a does not become slow, and 
the regurgitation of the liquid ink drop i can be carried out appropriately. 
[0192] 

by the way, the head chip 28 mentioned above with this head chip 181 » the same - for example, the gassing time 
amount of four exoergic resistors 182a, 182b, 182c, and 182d - abbreviation, even if it makes it become the same The 
pressure which presses the ink 4 generated in the liquid ink room 186 with ink air bubbles From escaping from ink feed 
hopper 186a without side-attachment-wall 174a The pressure which presses ink 4 becomes low by the ink feed hopper 
186a side compared with an ink feed hopper 186a side and the side-attachment-wall 174a side which counters in the 
liquid ink room 186. The liquid ink drop i will be breathed [ direction / to which ink is supplied from ink feed hopper 
186a ] out by the abbreviation opposite direction with the abbreviation opposite direction of drawing 31 Nakaya mark E, 
i.e., the direction. 
[0193] 

Then, exoergic resistors [ 182a 182b, 182c, and 182d ] gassing time amount is controlled by controlling the current 
value supplied to the exoergic resistors 182a, 182b, 182c, and 182d like the head chip 28 mentioned above by the 
regurgitation control section 191 shown in drawing 32 also by the chip head 181, respectively, and it is made to make 
the regurgitation include angle in which the liquid ink drop i carries out the regurgitation from nozzle 185a, i.e., a 
discharge direction, control by it. 
[0194] 

The regurgitation control section 191 which controls the discharge direction of the liquid ink drop i in the head chip 181 
here is explained. The power sources 192a and 192b for this regurgitation control section 191 to supply a current to the 
exoergic resistors 182a, 182b, 182c, and 182d, as shown in drawing 32 , Power-source 192a, and the exoergic 
resistors 182a, 182b, and 182c and the electric power switch 193 which makes the electric connection with 182d turn 
on / turn off, The 1st impact position control section 194 which is connected to the exoergic resistors 182a and 182b, 
and controls the impact location of the liquid ink drop i in the cross direction of the recording paper P, The 2nd impact 
position control section 195 which is connected to the exoergic resistors 182c and 182d, and controls the impact 
location of the liquid ink drop i in the transit direction of the recording paper P, The 1st discharge direction change-over 
section 196 which is connected to the 1st impact position control section 194, and switches a discharge direction 
focusing on nozzle 185a, The 2nd discharge direction change-over section 197 which is connected to the 2nd impact 
position control section 195, and switches a discharge direction focusing on nozzle 185a, It is an electrical circuit 
equipped with the 1st impact centering-control section 198 located between the 1st discharge direction change-over 
section 196 and power-source 192b, and the 2nd impact centering-control section 199 located between the 2nd 
discharge direction change-over section 197 and power-source 192b. 
[0195] 

Power-source 192a is connected to the exoergic resistors 182a and 182d, power-source 81b is connected to the 
impact centering-control section 198,199, and each supplies a current to an electrical circuit. 



[0196] 

An electric power switch 193 is arranged between the exoergic resistors 182b and 182c and a gland, and controls 

ON/OFF of the regurgitation control-section 191 whole. 

[0197] 

It connected at the middle point between the exoergic resistors 182a and 182b connected to the serial, and the 1st 
impact position control section 194 is equipped with 194d of change-over switches arranged between the resistance 
194a, 194b, arid 194c for controlling the current supplied to exoergic resistor 182b, and these resistance 194a, 194b, 
and 194c and the exoergic resistors 182a and 182b. This 1st impact position control section 194 has the resistance - 
from which Resistance 194a, 194b, and 194c differs, and controls the current value supplied to exoergic resistor 182b 
by switch of 194d of change-over switches. Concretely, resistance 194c has the largest resistance, subsequently 
resistance 194b is large, the resistance of resistance 194a is the smallest, and the current value supplied to exoergic 
resistor 182b is decided by to any of Resistance 194a, 194b, and 194c 194d of change-over switches is connected. 
[0198] 

It connected at the middle point between the exoergic resistors 182c and 182d connected to the serial, and the 2nd 
impact position control section 195 is equipped with 195d of change-over switches arranged between the resistance 
195a, 195b, and 195c for controlling the current supplied to exoergic resistor 182c, and these resistance 195a, 195b, 
and 195c and the exoergic resistors 182c and 182d. This 1st impact position control section 195 also determines the 
current value supplied to exoergic resistor 182c by to any of the resistance 195a, 195b, and 195 of different resistance 
195d of change-over switches is connected. 
[0199] 

The 1st discharge direction change-over section 196 is equipped with change-over-switch 196a, it is switching this 
change-over-switch 196a, and connects the 1st impact position control section 194 to power-source 192b through the 
1st impact centering-control section 198, or is connected to a gland. 
[0200] 

The 2nd discharge direction change-over section 197 is equipped with change-over-switch 197a, it is switching this 
change-over-switch 197a, and connects the 2nd impact position control section 195 to power-source 192b through the 
2nd impact centering-control section 199, or is connected to a gland. 
[0201] 

The 1st impact centering-control section 198 adjusts further the current value supplied to exoergic resistor 182b by 

being combined with the 1st impact position control section 194. 

[0202] 

The 2nd impact centering-control section 199 adjusts further the current value supplied to exoergic resistor 182c by 

being combined with the 2nd impact position control section 195. 

[0203] 

In addition, in the regurgitation control section 191, the 1st impact position control section 194, the 2nd impact position 
control section 195, the 1st discharge direction change-over section 196, the 2nd discharge direction change-over 
section 197, the 1st impact centering-control section 198, and the 2nd impact centering-control section 199 are the 
same circuitry as each means with which the regurgitation control section 73 mentioned above is equipped, and omit 
detailed explanation from same actuation and processing being performed. 

In the above regurgitation control sections 191 of a configuration, 194d of change-over switches of the 1st impact 
position control section 1 94 and 1 95d of change-over switches of the 2nd impact position control section 1 95 are 
turned OFF. The 1st impact position control section 194 The exoergic resistors 182a and 182b and an insulating 
condition, When the 2nd impact position control section 195 is in the exoergic resistors 182c and 182d and an 
insulating condition, If an electric power switch 193 is turned ON, a current will be supplied to the exoergic resistors 
182a and 182b and the exoergic resistors 182c and 192d which were connected to the serial from power-source 192a 
(a current does not flow in the impact position control section 194,195). this time - resistance - abbreviation -- the 
heating value which will generate the same exoergic resistors 182a and 182b if a current is supplied - abbreviation - it 
becomes the same. Moreover, the heating value which will generate exoergic resistor 182c by which area was 
enlarged from the exoergic resistors 182a, 182b, and 182d if a current is supplied becomes larger than the heating 
value generated in the exoergic resistors 182a, 182b, and 182d. 
[0204] 

In this case, with the head chip 181, since the heating value which the heating value generated in the exoergic 
resistors 182a, 182b, and 182d generates in abbreviation same and exoergic resistor 182c is larger than the exoergic 
resistors 182a, 182b, and 182d, ink air bubbles are early grown up by the ink feed hopper 186a side from the side- 
attachment-wall 184a side in the liquid ink room 186. the pressure which presses ink 4 in the liquid ink room 186 with 
the head chip 181 by this as shown in drawing 33 - a side-attachment-wall 184a side and the ink feed hopper 186a 



side - abbreviation - since it becomes the same, the impact area where the discharge from nozzle 185a and the 
breathed-out liquid ink drop i show the liquid ink drop i that the regurgitation include angle of ink 4 becomes an 
abbreviation perpendicular to the impact side of ink 4 by 201 in drawing 33 a is reached. 
[0205] 

At the regurgitation control section 1 91 shown in drawing 32 , 1 95d of change-over switches of the 2nd impact position 
control section 195 in moreover, the condition of having turned OFF Turn ON an electric power switch 193 and 
connection with or [ any of the resistance 194a, 194b, and 194c in the 1st impact position control section 194 ] is 
turned ON. When change-over-switch 196a of the 1st discharge direction change-over section 196 is connected to a 
gland Calorific value [ in / in the discharge direction of the liquid ink drop i / the side-by-side installation direction of 
drawing 33 Nakaya mark W of the exoergic resistors 182a and 182b, i.e., the direction, ] is on a small resistor side, and 
it sets in the direction of drawing 33 Nakaya mark W, It can carry out adjustable [ of the discharge direction of the liquid 
ink drop i ] by the resistor side with small calorific value a core [ impact-area 201a ]. 
[0206] 

That is, the amount of currents supplied to exoergic resistor 182b will decrease by connecting for any of the resistance 
1 94a, 1 94b, and 1 94c of the 1 st impact position control section 1 94 connected to the gland by the 1 st discharge 
direction change-over section 196 being, a difference will arise on the current supplied to the exoergic resistors 182a 
and 182b of a serial condition, and a difference will arise also in the heating value generated to both, in this case -- the 
1st impact position control section 194 - Resistance 194a, 194b, and 194c - since it becomes the resistance from 
which each differs, the amount of currents supplied to exoergic resistor 1 82b by switch of 1 94d of change-over 
switches can be changed in a three-stage. 
[0207] 

The head chip 181 makes by this the heating value generated in the exoergic resistors 182a and 182b produce a 
difference. The time difference of a three-stage can be given to the gassing time amount of the exoergic resistors 182a 
and 182b by switch of 194d of change-over switches of the 1st impact position control section 194. The regurgitation 
include angle of the liquid ink drop i can be changed from impact-area 201a to the exoergic resistor 182b side at a 
three-stage in the direction of drawing 33 Nakaya mark W in which the exoergic resistors 182a and 182b were installed 
side by side. 
[0208] 

Concretely, the regurgitation control section 191 controls the head chip 181 to make the liquid ink drop i reach impact 
area [ which was divided into the exoergic resistor 182b side at the three-stage from impact-area 201a which the liquid 
ink drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 185a / 201b 201c, and 
201 d ] any they are to be shown in drawing 33 . 
[0209] 

Furthermore, if 194d of change-over switches of the 1st impact position control section 194 is connected to largest 
resistance 194c of resistance in detail where the 1st discharge direction change-over section 196 is connected to a 
gland Since the current supplied to exoergic resistor 182b becomes the largest and the difference in the current 
supplied to the exoergic resistors 182a and 182b becomes the smallest, the liquid ink drop i reaches impact-area 201b 
of the nearest location from impact-area 201a. 
[0210] 

On the other hand, if 194d of change-over switches of the 1st impact position control section 194 is connected to 
smallest resistance 194a of resistance where the 1st discharge direction change-over section 196 is connected to a 
gland Since the current supplied to exoergic resistor 182b becomes the smallest and the difference in the current 
supplied to the exoergic resistors 182a and 182b becomes the largest, the liquid ink drop i reaches 201d of impact 
area of the most distant location from impact-area 201a. 
[0211] 

At the regurgitation control section 1 91 , as shown in drawing 32 , 1 95d of change-over switches of the 2nd impact 
position control section 195 in moreover, the condition of having turned OFF If change-over-switch 196a of the 1st 
discharge direction change-over section 196 is switched and the 1st impact position control section 194 is connected 
with power-source 81b Change-over-switch 196a of the 1st discharge direction change-over section 196 can be carried 
out in the direction contrary to the time of connecting with a gland bordering on impact-area 201a which shows the 
discharge direction of the liquid ink drop i to drawing 33 . 
[0212] 

In this case, the current from power-source 192b will also be supplied to exoergic resistor 182b besides the current 
supplied from power-source 192a. That is, the febrile state of the exoergic resistors 182a and 182b becomes contrary 
to the time of connecting change-over-switch 1 96a of the 1 st discharge direction change-over section 1 96 to a gland. 
By this, bordering on impact-area 201a which was breathed out by the abbreviation perpendicular and reached the 



target from nozzle 1 85a, with the time of connecting change-over-switch 1 96a of the 1 st discharge direction change- 
over section 196 to a gland, the liquid ink drop i will change a discharge direction to a three-stage in the impact location 
of the opposite side, and will be breathed out. 
[0213] 

If 1 94d of change-over switches of the 1 st impact position control section 1 94 is concretely connected to largest 
resistance 1 94c of resistance where the 1 st discharge direction change-over section 1 96 is connected to power-source 
192b The current which the current from power-source 192a and the current from power-source 192b are added, and 
is supplied to exoergic resistor 182b becomes the smallest. Since the difference in the current supplied to the exoergic 
resistors 182a and 182b becomes the smallest, the liquid ink drop i reaches impact-area 201 e shown in drawing 21 of 
the nearest location from impact-area 201a. 
[0214] 

On the other hand, if 194d of change-over switches of the 1st impact position control section 194 is connected to 
smallest resistance 194a of resistance where the 1st discharge direction change-over section 196 is connected to 
power-source 192b The current which the current from power-source 192a and the current from power-source 192b 
are added, and is supplied to exoergic resistor 182b becomes the largest. Since the difference in the current supplied 
to the exoergic resistors 182a and 182b becomes the largest, the liquid ink drop i reaches 201 g of impact area shown 
in drawing 21 of the most distant location from impact-area 201a. 
[0215] 

In addition, in the regurgitation control section 1 91 , it is possible in the 1 st impact centering-control section 1 98 to 
adjust further the current value supplied to exoergic resistor 182a, and the impact location of the liquid ink drop i in the 
direction in which the exoergic resistors 182a and 182b are installed side by side can be adjusted still more finely.' 
concrete - for example, the impact area 201 a, 201 b, 201 c, 201 d, and 201 b - 201 f of regurgitation include angles of 
the liquid ink drop i can be adjusted so that 201 g may reach the target between each etc. 
[0216] 

Thus, in the regurgitation control section 191, when 195d of change-over switches of the 2nd impact position control 
section 195 is turned OFF By switching change-over-switch 196of electric power switch 81, 194d [of change-over 
switches of the 1st impact position control section 194 ], and the 1st discharge direction change-over section 196 a The 
discharge direction from nozzle 185a of the liquid ink drop i can be changed in the direction in which the exoergic 
resistors 182a and 182b are installed side by side in seven steps. The discharge direction of the liquid ink drop i can be 
changed to seven or more steps by furthermore combining the 1st impact position control section 194 and the 1st 
impact centering-control section 198. The liquid ink drop i can be reached the target in the direction in which the 
exoergic resistors 182a and 182b are installed side by side within the limits of about 50 micrometers forward and 
backward focusing on impact-area 201a which was breathed out by the abbreviation perpendicular and specifically 
reached the target from nozzle 1 85a. 
[0217] 

furthermore, in the regurgitation control section 191 shown in drawing 32 In the condition of having turned OFF, 194d 
of change-over switches of the 1st impact position control section 1 94 Turn ON an electric power switch 193 and 
connection with or [ any of the resistance 195a, 195b, and 195c in the 2nd impact position control section 195 ] is 
turned ON. When change-over-switch 197a of the 2nd discharge direction change-over section 197 is connected to a 
gland The direction where the discharge direction of the liquid ink drop i is opposite to the direction where ink 4 is 
supplied to the liquid ink room 186 from ink feed hopper 186a, That is, it becomes in the direction opposite to the 
direction of drawing 33 Nakaya mark E, and can carry out adjustable [ of the discharge direction of the liquid ink drop i ] 
to the direction of drawing 33 Nakaya mark E a core [ impact-area 201a ] in an opposite direction. 
[0218] 

By namely, the thing connected for any of the resistance 195a, 195b, and 195c of the 2nd impact position control 
section 195 connected to the gland by the 2nd discharge direction change-over section 197 being The amount of 
currents supplied to exoergic resistor 182c decreases, and exoergic resistor 182c from becoming smaller than the time 
of the heating value to generate turning OFF 195d of change-over switches of the 2nd impact position control section 
195 The calorific value which is the exoergic resistors 182c and 182d which had a difference from the first approaches, 
and growth of the ink air bubbles on exoergic resistor 1 82c becomes slow. Thereby, with the head chip 1 81 , since the 
pressure which presses ink 4 in the liquid ink room 186 becomes high by the side-attachment-wall 184a side, focusing 
on impact-area 201a, a regurgitation include angle is changed to an opposite direction, and the regurgitation of the 
liquid ink drop i can be carried out with the direction of drawing 33 Nakaya mark E. 
[0219] 

At this time, in the 2nd impact position control section 195 It is the resistance from which each differs. Resistance 195a, 
195b, and 195c - From the ability of a three-stage to be changed, the amount of currents supplied to exoergic resistor 



182c by switch of 195d of change-over switches The time difference of a three-stage can be given to exoergic resistors 
[ 182c and 182d ] gassing time amount by switch of 195d of change-over switches of the 2nd impact position control 
section 195. The regurgitation include angle of the liquid ink drop i can change the impact location of the liquid ink drop 
i to a three-stage with the direction of drawing 33 Nakaya mark E in an opposite direction. 
[0220] 

Concretely, the direction of drawing 33 Nakaya mark E controls the head chip 181 to make the liquid ink drop i reach 
any of the impact area 201 h, 201 i, and 201 j divided into the three-stage in the opposite direction they are from impact- 
area 201a which the liquid ink drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 
185a so that the regurgitation control section 191 is shown in drawing 33 . 
[0221] 

Furthermore, if 195d of change-over switches of the 2nd impact position control section 195 is connected to largest 
resistance 195c of resistance in detail where the 2nd discharge direction change-over section 197 is connected to a 
gland From becoming later than the time of the current supplied to exoergic resistor 182c becoming the largest, and 
growth of the ink air bubbles on exoergic resistor 1 82c turning OFF 195d of change-over switches It becomes smaller 
than the time of the pressure by the side of ink feed hopper 186a turning OFF 195d of change-over switches to the 
pressure by the side of side-attachment-wall 195a which presses ink 4 in the liquid ink room 186. The liquid ink drop i 
reaches 201 h of impact area of the location in an opposite direction where the direction of drawing 21 Nakaya mark E 
is the nearest from impact-area 201a. 
[0222] 

On the other hand, if 195d of change-over switches of the 2nd impact position control section 195 is connected to 
smallest resistance 195a of resistance where the 2nd discharge direction change-over section 197 is connected to a 
gland From the current supplied to exoergic resistor 182c becoming the smallest, and growth of the ink air bubbles on 
exoergic resistor 182c becoming still slower than the time of connecting 195d of change-over switches to resistance 
195c The pressure by the side of ink feed hopper 186a becomes the smallest to the pressure by the side of side- 
attachment-wall 195a which presses ink 4 in the liquid ink room 186, and the liquid ink drop i reaches impact-area 201j 
of the most distant location in an opposite direction from the direction of drawing 33 Nakaya mark E from impact-area 
201a. 
[0223] 

At the regurgitation control section 1 91 , as shown in drawing 32 , 1 94d of change-over switches of the 1 st impact 
position control section 194 in moreover, the condition of having turned OFF If change-over-switch 197a of the 2nd 
discharge direction change-over section 197 is switched and the 2nd impact position control section 195 is connected 
to power-source 192b Change-over-switch 197a of the 2nd discharge direction change-over section 197 can be carried 
out in the direction contrary to the time of connecting with a gland bordering on impact-area 201a which shows the 
discharge direction of the liquid ink drop i to drawing 33 . In this case, the current from power-source 192b will also be 
supplied to exoergic resistor 182c besides the current supplied from power-source 192a. That is, exoergic resistor 
182c generates heat at temperature higher than the time of connecting change-over-switch 197a of the 2nd discharge 
direction change-over section 197 to a gland. By this, bordering on impact-area 201a which was breathed out by the 
abbreviation perpendicular and reached the target from nozzle 185a, with the time of connecting change-over-switch 
197a of the 2nd discharge direction change-over section 197 to a gland, the liquid ink drop i will change a discharge 
direction to a three-stage in the impact location of the opposite side, and will be breathed out. 
[0224] 

If 195d of change-over switches of the 2nd impact position control section 195 is concretely connected to largest 
resistance 195c of resistance where the 2nd discharge direction change-over section 197 is connected to a gland From 
it being rash from the time of the current which the current from power-source 192a and the current from power-source 
192b are added, and is supplied to exoergic resistor 182c becoming the smallest, and growth of the ink air bubbles on 
exoergic resistor 182c turning OFF 195d of change-over switches Becoming larger than the time of the pressure by the 
side of ink feed hopper 186a turning OFF 195d of change-over switches to the pressure by the side of side- 
attachment-wall 195a which presses ink 4 in the liquid ink room 186, the liquid ink drop i reaches impact-area 201k 
shown in drawing 33 of the nearest location from impact-area 201a. 
[0225] 

On the other hand, if 195d of change-over switches of the 2nd impact position control section 195 is connected to 
smallest resistance 195a of resistance where the 2nd discharge direction change-over section 197 is connected to a 
gland From it being further rash from the time of the current which the current from power-source 192a and the current 
from power-source 192b are added, and is supplied to exoergic resistor 182c becoming the largest, and growth of the 
ink air bubbles on exoergic resistor 182c connecting 195d of change-over switches to 195c The pressure by the side of 
ink feed hopper 186a becomes the largest to the pressure by the side of side-attachment-wall 195a which presses ink 



4 in the liquid ink room 186, and the liquid ink drop i reaches 201m of impact area shown in drawing 33 of the most 

distant location from impact-area 201a. 

[0226] 

In addition, at the regurgitation control section 191, the impact location of the liquid ink drop i in the direction to which 
ink 4 is supplied from ink feed hopper 186a can be adjusted still more finely by adjusting further the current value 
supplied to exoergic resistor 182c in the 2nd impact centering-control section 199. concrete - for example, the impact 
area 201a, 201 h, 201 i, 201 j, and 201k - 2011. of regurgitation include angles of the liquid ink drop i can be adjusted so 
that it may reach the target between each 201m. 
[0227] 

Thus, in the regurgitation control section 191, when 1 94d of change-over switches of the 1 st impact position control 
section 1 94 is turned OFF By switching change-over-switch 1 97of electric power switch 81 , 1 95d [ of change-over 
switches of the 2nd impact position control section 195 ], and the 2nd discharge direction change-over section 197 a 
Seven steps can be changed in the direction in which the discharge direction from nozzle 185a of the liquid ink drop i is 
supplied to ink 4 from ink feed hopper 186a. The discharge direction of the liquid ink drop i can be changed to seven or 
more steps by furthermore combining the 2nd impact position control section 195 and the 2nd impact centering-control 
section 199. The liquid ink drop i can be reached the target in the direction to which ink 4 is supplied from ink feed 
hopper 186a within the limits of about 50 micrometers forward and backward focusing on impact-area 201a which was 
breathed out by the abbreviation perpendicular and specifically reached the target from nozzle 185a. 
[0228] 

And in this regurgitation control section 191, like the regurgitation control section 73 mentioned above, it is possible to 
control the impact position control section 194,195, the discharge direction change-over section 196,197, and the 
impact centering-control section 198,199 to coincidence, and a regurgitation include angle can be changed in the 360- 
degree all direction focusing on nozzle 185a. Since the regurgitation [ the ** liquid ink drop i ] is possible, the liquid ink 
drop i can be made to reach the target in the 360-degree all direction focusing on impact-area 201a shown in drawing 
33 

[0229] 

in addition, above the exoergic resistors 182a, 182b, 182c, and 182d - abbreviation, when the current of the same 
value is supplied Although the case where the regurgitation control section 191 controlled the head chip 181 equipped 
with the exoergic resistors 182a, 182b, 182c, and 182d made into resistance which is alike and carries out the 
regurgitation of the liquid ink drop i to right under [ abbreviation ] from nozzle 185a was explained It is not limited to this. 
For example, when the current of a value which is different in the exoergic resistors 182a, 182b, 182c, and 182d is 
supplied, it can apply also to the head chip 181 equipped with the exoergic resistor made into resistance which carries 
out the regurgitation of the liquid ink drop i to right under [ abbreviation ] from nozzle 185a. Moreover, although the 
current value supplied to the exoergic resistors 195b and 195c was controlled above, it is also possible to control the 
current value which is not limited to this, for example, is supplied to the exoergic resistors 195a and 195d, and to 
change a discharge direction. 
[0230] 

Even if it becomes difficult to carry out the regurgitation of the liquid ink drop i from nozzle 185a which carried out 
blinding also of the above head chips 181 of a configuration, for example A discharge direction is changed from nozzle 
185a which is not carrying out blinding, and a white stripe, concentration nonuniformity of a color, etc. which the impact 
location of the liquid ink drop i breathed out from nozzle 185a which carried out blinding was missing, and met in the 
transit direction of the detail paper P can be prevented from the regurgitation [ the liquid ink drop i ] and impact being 
possible. 
[0231] 

In addition, in the above example, although a head cartlidge 2 is removable and the ink cartridge 1 1 explained further 
taking the case of removable printer equipment 1 to the head cartlidge 2 to the body 3 of a printer, the body 3 of a 
printer and a head cartlidge 2 can also apply to the printer equipment of one. 
[0232] 

Moreover, although the above example explained to the recording paper taking the case of the printer equipment which 
prints an alphabetic character and an image, this invention is widely applicable to other equipments which carry out the 
regurgitation of a slight quantity of the liquid. For example, this invention is also applicable to the liquid regurgitation 
equipment which breathes out the liquid containing the conductive particle for forming the detailed circuit pattern of the 
regurgitation equipment for DNA chips in a liquid (JP,2002-34560,A), or a printed-circuit board. 
[0233] 

Furthermore, although the electric thermal-conversion component which makes the liquid ink drop i breathe out is 
adopted in the above example while three or four exoergic resistors heat ink 4, the electric machine conversion method 



which it is not limited [ method ] to such a method, for example, makes the liquid ink drop i breathe out 
electromechanical^ by electric machine sensing elements, such as a piezoelectric device and a piezo-electric element, 
etc. may be adopted. 
[0234] 

[Effect of the Invention] 

Since the regurgitation of the liquid can be carried out according to this invention, controlling the discharge direction 
from the delivery of a liquid even if nonuniformity is in the travel speed of a recorded object, or the formation precision 
of a delivery is bad and the impact location of a liquid shifts as explained above, degradation of the image quality by 
the concentration nonuniformity and the white stripe of a color can be prevented. 
[0235] 

Moreover, according to this invention, since the concentration nonuniformity and the white stripe of a color can be 
prevented without preparing the overlap section at the time of printing, image quality which shortened the time amount 
concerning printing sharply and was excellent can be printed. 
[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment concerning this invention. 

Drawing 2] It is the perspective view showing the ink jet print head cartridge with which this ink jet printer equipment is 

equipped. . 
[Drawing 31 It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 

cartridge. . 

[Drawing 41 When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink teed zone 

is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of an ink feed zone was opened wide. 

[Drawing 61 It is the sectional view showing the relation between this ink jet print head cartridge and a head chip. 
[Drawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge closed. 

[Drawing 81 it is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge opened. 

[Drawing 91 It is the sectional view showing the head chip of this ink jet print head cartridge. 
[Drawing 10] It is the decomposition perspective view showing this head chip. 
[Drawing 111 It is the top view showing this head chip. 

[Drawing 121 It is the property Fig. showing the relation between the distance between exoergic resistors, and the 
regurgitation rate of ink. 

[Drawing 131 It is the property Fig. showing the relation of the difference of a current value and the impact location gap 
of a liquid ink drop which are supplied to the installed exoergic resistor. 

[Drawing 141 It is the property Fig. showing the relation between an ink feed hopper, the current value supplied to the 

exoergic resistor which counters, and an impact location gap of a liquid ink drop. 

[Drawing 151 It is the side elevation seeing through and showing some of these ink jet printer equipments. 

[Drawing 161 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 171 It is a mimetic diagram for explaining the regurgitation control section with which this ink jet printer 

equipment is equipped. 

[Drawing 181 It is a representative circuit schematic for explaining the impact position control section of this 
regurgitation control section. 

[Drawing 191 It is a representative circuit schematic for explaining the discharge direction change-over section of this 
regurgitation control section. 

[Drawing 201 It is a representative circuit schematic for explaining the impact centering-control section of this 
regurgitation control section. 

[Drawing 211 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 
[Drawing 221 It is a flow chart explaining the control approach of this ink jet printer equipment. 
[Drawing 231 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

[Drawing 241 It is the sectional view showing the condition that ink air bubbles were generated in this head chip. 
[Drawing 251 It is the sectional view showing the condition that ink air bubbles were generated in this head chip. 
[Drawing 261 It is the sectional view showing the condition that a liquid ink drop is breathed out from a nozzle with the 
ink air bubbles generated in this head chip. 

[Drawing 271 It is the sectional view showing the condition that a liquid ink drop is breathed out from a nozzle with the 



ink air bubbles generated in this head chip. 

[Drawing 281 The liquid ink drop breathed out from this head chip is the top view showing typically the condition of 
having reached the recording paper. 

[Drawing 291 It is the sectional view showing other examples of this head chip. 

[Drawing 301 It is the decomposition perspective view showing other examples of this head chip. 

[Drawing 311 It is the top view showing other examples of this head chip. 

[Drawing 321 It is a mimetic diagram for explaining other examples of this regurgitation control section. 

[Drawing 331 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 

fDrawing 341 It is the top view showing typically the white stripe produced crosswise [ of the concentration 

nonuniformity of the color when printing with conventional printer equipment, or the detail paper ). 

[Drawing 351 It is the top view showing typically the white stripe produced in the transit direction of the detail paper by 

this printer equipment. 

[Drawing 361 It is the top view showing the head chip with which this printing equipment is equipped. 
[Drawing 371 It is the sectional view showing this head chip. 
[Description of Notations] 

1 1nk Jet Printer Equipment, 2 Ink Jet Print Head Cartridge, 3 The body of a printer, 4 Ink, 1 1 1nk cartridge, 21 A 
cartridge body, 28,181 A head chip, 51,183 Circuit board, 52a, 52b, 52c, 182a, 182b, 182c, 182d Exoergic resistor, 
53,184 Film, 53a, 184a A side attachment wall, 54,185 Nozzle sheet, 54a, 185a A nozzle, 55,186 A liquid ink room, 
55a, a 186a ink feed hopper, 56,187 An ink supply way, 73,191 A regurgitation control section, 77 Control section, 81a, 
81b, 192a, 192b power sources, 82,193 Electric power switch, 83, the 84,194,195 impact position control section, 83a, 
83b! 83c, 84a, 84b, 84c, 194a, 194b, 194c, 195a, 195b, 195c Resistance, 83d, 84d, 85a, 86a, 194d, 195d, 196a, 197a 
Change-over switch, 85 86,196,197 87 The discharge direction change-over section, 88,198,199 The impact centering- 
control section, 151, 171, 172, 173,174,175,201 Impact area 
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[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment concerning this invention. 

[Drawing 21 It is the perspective view showing the ink jet print head cartridge with which this ink jet printer equipment is 

equipped. 

fDrawing 31 It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 
cartridge. 

[Drawing 41 When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink feed zone 
is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of an ink feed zone was opened wide. 

[Drawing 61 It is the sectional view showing the relation between this ink jet print head cartridge and a head chip. 
[Drawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge closed. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge opened. 

[Drawing 91 It is the sectional view showing the head chip of this ink jet print head cartridge. 
[Drawing 101 It is the decomposition perspective view showing this head chip. 
[Drawing 111 It is the top view showing this head chip. 

[Drawing 121 It is the property Fig. showing the relation between the distance between exoergic resistors, and the 
regurgitation rate of ink. 

[Drawing 131 It is the property Fig. showing the relation of the difference of a current value and the impact location gap 
of a liquid ink drop which are supplied to the installed exoergic resistor. 

[Drawing 141 It is the property Fig. showing the relation between an ink feed hopper, the current value supplied to the 

exoergic resistor which counters, and an impact location gap of a liquid ink drop. 

[Drawing 151 It is the side elevation seeing through and showing some of these ink jet printer equipments. 

[Drawing 161 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 171 It is a mimetic diagram for explaining the regurgitation control section with which this ink jet printer 



equipment is equipped. 

[Drawing 181 It is a representative circuit schematic for explaining the impact position control section of this 
regurgitation control section. 

[Drawing 191 It is a representative circuit schematic for explaining the discharge direction change-over section of this 
regurgitation control section. 

[Drawing 201 It is a representative circuit schematic for explaining the impact centering-control section of this 
regurgitation control section. 

[Drawing 211 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip, 
[Drawing 221 It is a flow chart explaining the control approach of this ink jet printer equipment. 
[Drawing 231 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

[Drawing 241 It is the sectional view showing the condition that ink air bubbles were generated in this head chip. 
[Drawing 251 It is the sectional view showing the condition that ink air bubbles were generated in this head chip. 
[Drawing 261 It is the sectional view showing the condition that a liquid ink drop is breathed out from a nozzle with the 
ink air bubbles generated in this head chip. 

[Drawing 271 It is the sectional view showing the condition that a liquid ink drop is breathed out from a nozzle with the 
ink air bubbles generated in this head chip. 

[Drawing 281 The liquid ink drop breathed out from this head chip is the top view showing typically the condition of 
having reached the recording paper. 

[Drawing 291 It is the sectional view showing other examples of this head chip. 

[Drawing 301 It is the decomposition perspective view showing other examples of this head chip. 

[Drawing 311 It is the top view showing other examples of this head chip. 

[Drawing 321 It is a mimetic diagram for explaining other examples of this regurgitation control section. 

[Drawing 331 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 

[Drawing 341 It is the top view showing typically the white stripe produced crosswise [ of the concentration 

nonuniformity of the color when printing with conventional printer equipment, or the detail paper ). 

[Drawing 351 It is the top view showing typically the white stripe produced in the transit direction of the detail paper by 

this printer equipment. 

[Drawing 361 It is the top view showing the head chip with which this printing equipment is equipped. 
[Drawing 371 It is the sectional view showing this head chip. 
[Description of Notations] 

1 1nk Jet Printer Equipment, 2 Ink Jet Print Head Cartridge, 3 The body of a printer, 4 Ink, 1 1 1nk cartridge, 21 A 
cartridge body, 28,181 A head chip, 51,183 Circuit board, 52a, 52b, 52c, 182a, 182b, 182c, 182d Exoergic resistor, 
53,184 Film, 53a, 184a A side attachment wall, 54,185 Nozzle sheet, 54a, 185a A nozzle, 55,186 A liquid ink room, 
55a, a 186a ink feed hopper, 56,187 An ink supply way, 73,191 A regurgitation control section, 77 Control section, 81a, 
81b, 192a, 192b power sources, 82,193 Electric power switch, 83, the 84,194,195 impact position control section, 83a, 
83b, 83c, 84a, 84b, 84c, 194a, 194b, 194c, 195a, 195b, 195c Resistance, 83d, 84d, 85a, 86a, 194d, 195d, 196a, 197a 
Change-over switch, 85 86,196,197 87 The discharge direction change-over section, 88,198,199 The impact centering- 
control section, 151, 171, 172, 173,174,175,201 Impact area 



JP 2005-22156 A 2005. 1.27 



(19)B*S8S«t(JP) (12)& 68 4f & ffi(A) (ll)*WttiH&W** 

13H2005-22156 
(P200&-22158A) 
(43)&P8B SF*17*1E27B (2006. 1.27) 



(51) Int. CI. 7 ,FI t-73-K 

B41J 2/045 B41J 3/04 103A 2C057 

B4.1J 2/05 B4 1J 3/04 103B 

B41J 2/055 



S2»**B8* W*SI©»6 OL (±48H) 



(21) WfiSS^ OJS2003-188461 (P2003-188461) 


(71) UJfflA 


000002185 


(22) US H ¥Jftl5*6/3 30B (2003. 6. 30) 




yx-flsSStt 






lS5WraillEAfflJI|6TS7»3 5^ 




C74)ftSA 


100067736 






#a± /ha » 




(74)KSA 


100086335 






#a± b« *- 




(74) RSA 


100096677 






#S!± #8 HQ 




(72) mm 


SB * 






«m»ajiiK«a)i!6T@7#3 5^ y 










m mm 


HIS ^TP 






»B»fli;iiB«ajii6Ti7»3 5# y 














(54) mwozm *w±inmw&vmiv±wfm 



(57) Bgft] 

o 

|fc&£xtt5 2a. 5 2 b, 5 2 c K^SftSWff©;*; 

5 C £T\ /X;U 5 4a 360° 

[3HRBQ 02 7 



26 




(2) 



JP 2005-22156 A 2005. 1. 27 



CH$J1 l ] 

&#£iK&-r£&M£:, ±fBi£g<D©Jlf K^ttS>n, ±E«Sfc±E«tt*#l&"r*fc«> 
©#f&Pi:> ±EMfc*REH?*u x * 0*16 £ n 3 c T* ±EM K ? n 
fc±E«tt*J¥ET*Ea*«£Stf*E7J»£JR ; ?i:, ± EE fl£ K <£ S E ^ K 

ffE^nfc±!B^^rt<D±ia^<*^ttdi?^5fei6otttBnk**-rsttai#isi:. 

±Effi»0E73B£* : ?fc, B§(b1U^L < (iS*5±fBx^;l/4 r *«l&> X fct * -f 5 V 9 
*B&PUgL<&-f£bT±Ex*;l/*%«*SU ±EtttttnJ:&ttffiSti*±e«tt© 
»fctfi£iail*SJ»1-*Rta£fiiM»¥«fc**iU 

fct.±IB«»OE*«ftJR?03%0-o*', ±£«gfcR»*&n;fc±Ettf&Pi: 
JtrtLTBTfrfcEliSft, 

±IBtta?5?lRl»J»¥®*^±E««6PtWlRlUTW I FfTK:Ell*nfe±EE*«4* : ?»c 

fcfftte, XttHSyy**Pli:8l<tt1'6LTJ:Bi***t«»t*CJ:'P, ±E 

its ffcttttUiSBo 
2 ] 

[ w * « 3 ] 

±ERttt^riRj»JW¥®»i, ±E$tePfcWfiUTl6¥fT»i:Ell*ftfc±EEaf8£5R : ?fc 
. fl!!0±EE*l6ailS ; ?»c«l6*n*±Ex*;W4 J »cit^T^*ft±Ex*;l/*«r«l(6e 
L<«?^^'f5yy?J:fBi*;l'=F««^t3:t?, ±E«»P^&±E»#^«tS 

«#j^tta«n*j:5ic±E*(*otta*rt*wiPt-*ii*a2E«o*(*ttffliip. 

CW*« 4 ] 

»SK«!ai!l?tlftffi7jSESJl57Ki*/l'*4tt»t5C tT, ±E ffi £ © H ■ K K 

*tPC, tt©±EE»»£*?Ctt»Sft*±Ex*;W4 f fcWraU*L<tt*4*±Ex 
X«^^5>^%BSlBli;gL<«-rP)bT±IBx*;l/4 : ^«^1-^<:tT' 

» ±E(ltl6Pfr5±E**tf«l6Sn**lftfcW¥fi*iaKia:ffl«n*±E*i*Otta* 

c m * a 5 ] 

±tB$Slc, 3o£L<tt40©±EE7J»£JK?&EH*#«cfc*ieafc-rsil:iR« 
4E«©«f*RfcttiJ!rtt. 
[ IS * a 6 ] 

±IB3O«±(0E73l84^?©d-5©±!B«*&Pt«|6iLTB§¥ff(CEH?nfc±IBE^ 
fg^^^tc. ffi©±EE*K**?ttt*S*n*±Ex*;I/4 ? KJt'<T*t*±Ex*;I/ 
**fll»iL<ttft^'f5>'yTJ:Ei***t«lit*CtT, ±E«*SP*»6±E 
«f*A^t&*n*^lftfcWra73iaeL<tt±EiitlllPA^Ktt6tiTi/^*ffitcWUTI8Stt 
*rtK±E***±EttttP*?)i!l:ffl***ci:*»lli:"r*>l#a5E«o*(*Rta* 

[ 0 0 0 l ] 

* « Witt » J(!iH*jTE*«ft* : fKJ:»)*ftUfcE*T«#*ffEbT}iat»tt6nfc 

ttttp«fcD«tt*ttas#s«ttttffl8«&tf«ttttffi73ffi»=B-r*, 
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[ 0 0 0 2 ] 

fcftZBkmt , mi/tot* 5iEil«ttfcflLT'N-y y D'f 

7 ft #8 B t » i m A # * o -{y^v'i'y hsa^i^fcyjy^git'tt, w * tf 

* /I/ # K J: 9 -T > * £ *\ -y K <y 7 s lc R it 6 ft It * * * -f > * tt tti P *» & tt til $ * , tt tB 

z&tcf * ? my/it* zmmmmfc Em&micmm^xzzffimt 

[ 0 0 0 3 ] 

> * 5> x >y h^iCoyj^^SBOfffCti, -1' > * * - h V v *J ft 4 > * ^ v 

mzft. << y t *- h u -y s>#s»* ftfc-r >^^>y kw^e»iko«*iSj» ?%t>*>m 

S«Oji?f75ri6lt»ilSr5SiaK:»il1-*CfcKJ:-3Tm^©feO'f>^ ! 6iBSttK* 
[ 0 0 0 4 ] 

■b-rsfctKEattojtfffcffitS'tK ± u x ^ -a E a «uc > * ^ y k * # » » u * 

* tt UK » 3¥ £ 3 c i: X EP fiiij "f £> « 

[ 0 0 0 5 ] 

<i<Dtctb, z. <o =7 << y m<o -f u y * mm a , s/uT^ffitaao^^^^vHajifireuss 
^ & ^ t © t* & 5 *» 5 , * v 7 Jim®? v y *%wiz&^rm&wm*fi ? z ttfvjmt 
7^^s©7' i Jy?8iii« yt^v Ksu*»ii* ***a««*i>c t*» 

£ , S^>y * - h 'J 7 ->'^^g!(tt5 C ttf ft, -r>**-hyy^©'fyi'Sfi* 
H^tCi/i^f 5. z <D £ 5 % ? J y §H(D 7 V y Z & S.T* li . >f^^» KUtf^lt 
StiCTBi^fcfeftSCMifk^iSC^^t*?, * -f > * * - h 'J >y 5> k: ■< > 9 *\ v 
K SB % - ft W K B tt 5 <fc *> K t T V» S . 
[ 0 0 0 6 ] 

H1 2 0 0 0 - 1 8 5 4 0 3fS« 
[ 0 0 0 7 ] 

t l ?f , ± a? l fc => -r > s © 7 s > # a b t* a , £ l t ^ s ib » & £ > * *e s # r 

tf te ® at © ^ ii fi *« 5i ^ 1 1 a , jB»«tifcffl« j ?**tffft t ES«©3tR*iSiiK:fl«tfT 
mmtftTL*^, E»«©jtffia«^a^ 1 1 a, ea*nfciB**£*$tfK»itt© 

[ 0 0 0 8 ] 

u © £ 3 & M ■ ^ » T S tz 46 £ , 7^ >lOT*Uy?8it'li, W*.tfEBtt*i6frS 

So 

[ 0 0 0 9 ] 



(4) 



JP 2005-22156 A 2005.1.27 



Milieu tsb^fes. uttWKtis *fc**B»«©jtf?afi©sj»#«fr 

S^DyinU, C OgP^©fe(D«f|f tfS < ft O T t * 9 o -73> z e * 

S E « SEE <D jiff * o yiiS 3 i:, cogp#OfeOgfitfif<fty> 

$ p. KKfllfto^tfiaSOIWWtfttt 3 * a y, ft@ 3 9 a yo U ^ ;l> T- & I: 3 i: > EB 

^IT, cwi^ftBSIKOjiff^lflUCiBSSfeOMS^^^^^^tt, 
feHO(tW^afkU*^*5*Bi»J*(f^i:*ti:il*K:SnTL*5. ft*, 034*3 10 

[0010] 

ICftD, SISS 0 Lfcf > * Rt tB ?L £ !> y * 0: ttU IWJnSttf Of #fil*^S 
[001 1 ] 

ftfc, 835*30 i«ES«©3tfT*lfti:««SS»iRl» iTftfctsESiSSO^tffaKMA, 
fi n # B O -l - > ^ tt th Q «fc DttttlJ ft fc -T y * 03 5*3 0 2 & n + 1 

SB, 03 5*303 lin + 211, 035*304 fi n + 4 # B . 035*305 It n 

+ 5#B©i'y^ttap*ottUi^nfci'y^<D##^ ; &^n ; e*n^tT^5c ^ tr, 
03 5 K * ^ T tt , n + 2§B<o-r>'?ttmp£9 , 4tti2nfc^y*o*#£3 0 3 # 

3¥ j« 3 0 2ffl!ltCigt>T^SC£fr5>, n + 2SitD^>^ti:tBP<fc0(im^tl5^>^cO 
ttffi^[^A < n+lS@Ci'('>'^ttt±lPil^ft^oT^?.i:i:^^bT^5o $ , n + 3 
#10ttamtflBi:D*LT-fy*tfRtffiSft"*\ »^^303i:#»^304a<Dfffl 

[0012] 

-73, y y 7;ps©^'J > ^sst-tt, Efiasojtssffits^Taiwj-raPRK* mho 

T^3„ COS/ 'J 7;H<0^'J > ^SIBT'li, ifiJSA^^ 6 X S> ■» tt » * 5 C fctft'f 5 
gt s * _ a_ ^ y yg|5 % |a it t ^ 5 C t K H D , EP S'J K $ 5 Bt W fi < ft t> Ac D > 01 M K 

[0013] 

W±©*3ftBI«4:l»J*'r*fc«>c, l 036S(f@3 7 ic * T £ 5 K . 40 

l'y**RtW"r3'N , y 7 7*4 0 1 O tt tiS P 4 0 2 tWlftf*ffifliK«j*6fifit<*4 0 3 
a ~ 4 0 3 d % tt tB P 4 0 2©*i&»*^trffi^S^^ffi»i*fc»««t3K:lt!»lft^. 

n€fto^Mffift4 02oin^»*sfte»-i±5ci:ic £ fcoT, -r>^oRtm7?(Si*»Jffli 

/ji|i?n, WB^ft^a^^JKa 4 0 5 tc-r y **#&-r a«^p 4 0 6 1 ft y . ■<> 
t> a 5/ y 3 > a « tc m fs it x >y =f- > ? k £ y a « o s w e> m it ?> n ft s a % ii u t « 

gp 4 0 6^t"«^n> $1 4 0 50RtmP4 0 2 i: ft 1" 3 E f J g 4 0 4 B& ¥ fr K 
IS It anfc^^Smt* 4 0 3 a ~ 4 0 3 cStfMP 4 0 6 fcWTfffcKtt&ftfcajfta 
K* 4 0 3 dO«H«*a^&t5i:i:CJ;9T > y £ O tt ft 7? ft £ fr' <» "f 3 feOT* 50 
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5. 

[0014] 

, *to**«ic*^t, «»©«j»tt*it{*©«ttWftE**<93*;£ftT*5 e-f > I2«c$ 

y^ORtUlSiRi*a«H:* | JSI , r*ci:^fflJ8'P*S. c n »i » 13 eicSt'Nv 7^ 
4 0 1 © * 3 fc , » X gt 1 O 4 T O * il« K * ^ T Rt ffl P O « + i: » A 1" * tt ■ K * 

[00 15] 

8t<* © &mwm * mm t •& 5 ffijffli n ss^ » » t l t a » © £ *t a stf* © 12 1»« » * w » 

LTRtffl#lft%ftJ£**frK:oi^Tttffi&B«*ftTV**V'. L fc o t , c © a m r* « 

^©Rtmp^wi^t-sffiiit^^fi^ft^aagsttsti/^/'citsi^a^b^nT^*^ 
© # a « -e a& s . 20 

[0016] 

* # ft tc, ft £ $1 (c 12 « £ ft T 3 'n y Kf 7/4 0 l © i $ « a 4 0 5© = 7j# 
184 0 4t|*tiT^8i^, 03 7lc^-T.J:5tc, *f ^ * £ 51 4 b 5t 9J ft ft 
£ £ IC j& g 4 0 5rtlc£i;S'f>**RfcttiP4 0 2«k9qtai*«Sfeii>©E*A^ iJg© 
*ft«KJt"<Ti!lB©*^«l6P4 06«|-efi<*»), ««P 4 0 6 i!)'<V^«»« 
ft 6 # InK t4t)%B3 7tp*fflY»fittt*R»SAKi!l:lll«nTLt9. £©£53: 
-N-y Hf7/4 0 1 JfeglfifiWfrSWMFXWl T' « , MQ 4 0 6 A>6-f V 

IS T* * 5 o 30 
[0017] 

?CT?, # 58 W fi , CCk^fttt^OHjBKBftTlISnfctor*!), fll »J K {& S B# 
IB*I»BKl 4 fipa«©ErtB£***a«telW»**Cfc?»H«fcai»Jtfa5ft 

[0018] 

aicattstu ttgK«tt*«*&"r *fc»©«f&pfc, aseaafiiisft, x*/i/#*< 

tt!6Sn5Ci:-piltSCiRSStiftil*4ffflEt5E*4«S«*5ff*»t*?i:, E 
*«4*?K*«E*K:ffE?nfc«Srt©aft:*ttUlS-e-SfcJ6©i»tfflPi:*S - r5tt 40 
(BfSi:, ai»©E77f?£lS?tc, BBC8t<8R45i*;l"PS«ft, X (i * -f 5 > 
yt*BCil/<8f 6LTi****«»l, RtajPJ:9tttii£ftS®ft©<«:tt£(S]£ 

Sfc»tt5ftfc(KI&Pfc»l«Qb'ri& 3 l t fTKEB*ft, tttt^ifli $ *& P i: Jt A 

LTB& J P?rK:E«SftfcE7j58£a ; ?fc:> fft©Efl5S£a?fc«*&£ft*x*;l<#i:B&PI 

ftfttuit, «i&p^5«#*<«tesn**iRii:iB¥tT*iRiKiitHi«ns«i*©i»ttti 

[0019] 

c ©ffit*tttB^BT'(i, Ksetti* &nfc«&p£*fft LTi«¥mcffiii£nfcE*i?8£ 50 
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[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

c©K*i»ta#iSTtt, «g[K«»*6nfcttiftpfcWrtiUT» j pffKEii«*fcffi*»4 

ft05ttttl73lpJ^$iJffi'-ri.o b ft o T , COffittRtttS^ftT-li, fi£*0«fc$ft«Sl>iKS 
[ 0 0 2 2 ] 

%o m 1 1 * -r <t 5 k , ^sifltfaffl^n/c^y^^i'vH^'^^i ( ^ t , > 
en m -r 3 t © t* & 5 0 t ft * coyjy^ni^ E»ttP©9i»jteK^to*TW , y* 

[ 0 0 2 3 ] 

( « T , ^ y F io - h 'J -v V 1 15 f . ) 2i> cO'Nf K*- h 'J y f 2*Hfit*^'J 

- h U v SM l y . lim, lie. l l ktffiPlitS^t^So coyj^^ll 
1 X-lt, x d - (D -f > ^ A - F U 7 •>* 1 1 y , v -If y 9 (D 4 y >J iJ — V U >v ^ 1 1 m » 
^TXDO^-F'J'r^'l 1 c , 777^0^>^-F'J'r^l 1 k W ffi ffl of f£ t 
ft o T 43 0 > $ ft. 7 U V * *i* 3 Ktt LT »Ki!I*ft *n v K * - h 'J * 5> 2 * 

h 'J y i? 2 C*f bT»lj&Rj&ft -T y^-MJr>'l 1 y, 11m. 11c, Ilk 
il^Mq^LTS&MtcftoT^So 

[ 0 0 2 4 ] 40 

c <o& ? ft yy y*m& i «> iBStt p^ii ltir^-t s h u-r 6 5 a £ 7 y > * *f* 

30WBnaiiilllCKt*6nfthU-f«»PK«»-r*Ci:CJ:»), h l^f 6 5aCiR»« 

Wi5ohU'f*»PK8si«nsfc, tesfttt«*64icfcoE»ttP* , *s«P6 5 *»& 7 

ijy?$ft3 0fIllclSffiSn5. 7 'J > 3 <OWffil|iJtCiM £ftftf2M P «s s 

|a-7l 63fc«fc*>j£fT#filtf5liStU ft & O ± M £ :/ y > 2 *<* 3 O If ffi iJ £ tu 

ffi « k a & n * . ^u>**(*3©»ffifii^6Wffiimcas6ft*iB»*ptt, x y > * * 

ft 3 <o fu ffi tc IS 5> ft ft #E « P 6 6J:»)J*ttSft5*-efc» /^-yt;P3yea-?lo 
WWttaaB^OA^SftftX^r-^^liflkr-^CCliftBiWJr-^A^X^^iiiWi: 

b T 01 B"J S ft 5 o 50 
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[ 0 0 2 5 ] 

IB B » P \c 01 JH £ fx ? *n y H * - F U y 5> 2 , :/ y > * # ft 3 O ± ffi fifl ?> . "T ft t> * 

h i +*bi A*ia*»6*»sn, 8 5 k * »>3t?f -r *E«« p cwtr-r > f 

ft 2 K *f b T ft Si 5J fig ft /s y F * - h >J y V 2 £ , C O *\ y F * - F U y 2 tC » ffl 2 ft 
5 -I' > £ * - h V y i? 1 1 y . 1 1 m , 11c, 1 1 k CO^t0ffi5:#Sil/Tlit 5 

o 

[ 0 0 2 6 ] 

C O'N y F * - h U y 5? 2 tt, #*ttO«f*:Tfl5*-r>^4*» g il Si ? X 

tt««MK«**»T*lBK:tt?fc ITttffl b, ES«P^O»ie»«±K-r 4 * 10 
BSSttttfcbTiftStttt*. * ft « K , 'N y K # — b U y 2 fi , 12 2 R tf H 3 IC 75 T <t 
? , * - b 'J y S/* #ft 2 1 £ W b , COA-h'Jf f**2 lttt, -f^Mtf?t83 
nftSBT*«<<>'**-h , J»S ; l 1 y. llm, 11c, llktfg»£n3oftfc 
, «T> 'fy^-h'J-y^i l y, lim, lie, l l k £ ¥ tc 4 y * * - h V y 

1 liU^. 

[ 0 0 2 7 ] 

*n y K A - F 'J y *J 2 ic « Si rT ft ft W > y A - F U y 5? l l (i , 121 3 e * t J: 5 £ , 3 S 

^»-f>^tt*w-r«#yyaifu><s©»BB*r»**waj«»r*ci:K*»)i««sn 

S * - F U y 5? 8 « 1 1 a £ # b , C O * — F 'J y 35 JK 1 1 a tt , ft#7?fi£teffl-f3 

sa^g^ntcti^-rs^^ftoTv^o 

[ 0 0 2 8 ] 

iftwc -r y* *- f y y f 1 i*«a-rs*-hyy^s»i 1 a k a, -0*4* 

iR^fi.'fy^iKSSPl 2 i: , -ry^ircsasi 2 6 'n y F * - F y y ->* 2 O * - F y y 

$ ft 2 iK'Cy^4*«ie-r«-i'>^iitie»i ^au^o^y^iRSWi 2 1*3 k ^ 

ft[*tt»J&trttfflS«iS?L 1 4 t, ftg&«i§?l 1 4<i:yi&yj£3;ftf;:£^*fV*iKgg|51 
2rtfC39A"ri.^M«AESl nSPail?Ll 4 t £M#AES 1 5fcOM?^>f4* 

--li$ttKl?S , r*B?9»l SP a a ?L 1 4ft>6>y1-gB'\0>f>*ilft£l»<'S'-/t'l 

7 V * * — F 'J y S> 1 l^r*-hyyv ? *»2 1(C^±-ri>/c460^±^a51 8S 

tf**S»l 9i*'»»5nT^8. 30 
[ 0 0 2 9 ] 

^>yiR§g|5i 2 fi , «f&ttOK^#«K*9^v*4*iKS**;feao2l«*«J«bT 
^5, ^y^ijXSSPl 2fct, BS&Jglc^figSft, fi^^lftOTj-tt^ffiffi-r^ESISPOW 
73 A, ^ftto*E»«PO*fT»l^K»bTI»IESE-r**iRiO'«tffii:l8raUTj-tt4:ft*J: 

[ 0 0 3 0 ] 

-r>*#l&*l 3li« fyyiRggfU 2 O TffliJ SS * * ffi C R ** S> ft T ^ 5 . C O > y $ 
tt» l 3ti, -T >^HX^g|5l 2iIILft*5S»«<!)/X;VT«!), :oy X;H0 5t8A' 
ftJEtS'Nf K*-h'J 7f 2<t)Sia»2 6K«^«n8CtCJ:9, ^ * - F 'J y 
y* 2 O * - F y y & ts 1 1 a i 7 F * - h 'J 7 y" 2 O A - h !J 7 y' * ft 2 I 40 

[ 0 0 3 1 ] 

-fyy&a&SPl 3 El 4 & 0 5 K t J: 9 K , -f > * * - h y y 1 lOlU 3 a 
ic^yy 4^^l&t5«l&P 1 3 b R »* 6 ft , C»H1 3 a(:« ttSSPl 3 b * BB BB 
t5#l 3ci:> #1 3c^rtt*&Pl 3b©BB*-r4»lRl»c(*»t*3-r7l'^*l 3 d J: 

, ft i 3 c zmm? zmmx> 1 3 e t^i^tt^o ^ y f * - h y y ^ 2 o s ^ a 2 

6lCgiTc^ft5-Yy^4^«$g-r«««&Pl 3dli> 0 4 tc ^ "T «fc o K , f V * * - h 'J 
y 1 1 ^ y F * - F y y S> 2 O * - h y y # ft 2 l»cS»?ft5MOSPgK43^T 
, f*»»*fPJ&*3-<7l'/<*l 3dOf*»*»c±D#l 3ctfttftni 3d*BHi;*^lft 
»cf*»«ftBH*SftTV^S 0 fit, -ry»*-FyyiM l ^ * - h 'J y * ft 2 1 K 50 
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8l?n5t, B5CStJ:H, DIBH;>1 3 efitA-y K* - h 'J y ^ 2 *i«t4 A 

ift , -r*^s05*^EnB73ip)tcffb±ife.n§o c n k * *k ffu±*f&nfcWKkf> 

1 3 e ft. 3>f ;W<* 1 3d©f*»*KlaUT#l 3c£flL±tfT{ft*&Pl 3 b *IJB» 
t5„ il © J: ? (C 1/ T , On-M^Vl lCD^y^tt^gPl 3 « , *\ y K * - h 'J 

v^2©«a»2 6»i:««*n, -i* > * ir s » 1 2^^>^)g46gP3 1 ^ni> <<* 

[ 0 0 3 2 ] 

$ ft , -ry**-l»yy3M 1 * *\ y F * - h tf v 2 II 2 6 *» 6 31 * tt < fc * 

, t4b«-fy**-hy»f i l * ^ y K * - h U v S> 2 <D8« » 2 2 «fc ») S 9 * 10 

* , #1 3 c <D ffl m M y 1 3efc**l¥L±tf#«tf*l*Stt» #1 3 c U . 3 * /I/ /t * 
1 3dOft»»ftK»iL. «»P1 3 b*HIti. C tlfc <fc »K >- * * - h U » & 

„ $ ft , jytHi-hVyVi i * * - H y v s> * ft 2 l *> g §1 1 tt ^ ft t tc » , tf S 

fc*M 3 c tttftD 1 3 b*HttSOT, •< > * #lft« 1 3 <D9HHfre> 4 > 9 4 WMtl 
[ 0 0 3 3 ] 

fl. ffi » ffl ?L l 4 tt , 0 3 ic f <fc 3 t > ^y^-h'J'r^l l^ap*>6^>d'iRSWl 
2K3gjR%B!>&triBiRnT?a&<K ^ y F * - h U ^ ^* 2 CD S « 2 2 K g S £ tl ft i: t 20 

, J1.»lcBB*J1.«%8i»)atrci:*«-Z»**J:3K» «»»2 2'\©8E»BSii:fl»fc«tJ 
ttBt?***-hyy^5@f«i l a © ± ffi , «u:'T»tt±ffl* + *fc:»»6<aT^*. ft 
a 51 il i 4 a , i h >j y f*#2 i cKasnT-fy^ss 

fl! 1 2*»6*-hyy^#{*2 1 WK.J y 9 4 AST L ft IS »<: > -f > ^ iR g gfl l 2 A © i' 
y*4#*'>Lfc#Kffi£**#©2»*fl»*»)W'y**-Hy , >'$ ; i l t « 0 ii tr 

o 

[ 0 0 3 4 ] 

£ M « A SS 1 58, > * iR S ffl l 2 £ ft SP » ii 7L l 4^111, ft gp >1 ffl ?L 1 4 & 9 

w.o&ztxtc&^.tt'f y & i 2 « # a t s 0 cnia^ coj > 1 1>- h >) >» 
*j i i a* * - h y >y *j * i* 2 lKSfinftdic, ^ ? f * - h y >y s> 2 © * - v y * v 30 

# & 2 1^-0^4 ft^<s«tiT-ryi'iRS»i zftV'f y* 4tfm'pLft&&ft,Ettm 

t^Ti, > * iR g gp 1 2lcii, ^^#ASSl 5tCi;D-r>*!KMl 2lc$gtf| 

Asnsafr^ rta©ffi*A^ i F«ttJ8Kfi!ftnT-r>f4**-hy-y^*f*2 it 

[ 0 0 3 5 ] 

w* s » 1 6 « , ft gp a si ?i 1 4 t&fa.m\® 1 stonKB^sn, -< y ^ ir g gp 1 21c 
ai§t££ti«As&i 5<to^>^4A^jinaiftist, ^trfcoflaptftw-rscta** 
^ i 7tc ^ > ^ 4^-B#wt»e-r§o 

[ 0 0 3 6 ] 

C © (if ® gp 1 6 « , gi#^©»ft«%-r>*iR$SSl 2 (D&^ftfa t LrcV6%&lC&l&-£ 40 
ft> -f>»iR8»l 2 ©gfcTffllJtfizH-r iI»C, Tftfc5S^£©WftM!±©Tfll»:: 
£ M S A SS l 5%»tt5<t3K:L, -Y > * iR g gp l 2«fcOJtAl,ft-i'^f4*llfi-r>'i' 
IR 8 Wl Zicif CttfTf 5i?ICLT^5, £ ft , lr S gP 1 6 « > Jg^£©*tft«± 
OS fe TiJOHSPt ftgpjlilTl 1 4*»y5i5Kl/, -O^iRMl 2 £ 0 it A t ft f 
y*4tfftgPii>I?Ll 4 *9W»KltiK<<t*. 
[ 0 0 3 7 ] 

- tv i 7 a „ n summit 1 4*ffla-r*»«-e*»)x ft gp a >i ?l 1 4 £ t ^ > * 4 #32 

iffiLTLSoft-f^* 4AW>^-h'J >v ->* 1 1 OW»lcinTLS3 Ct^RitS 
„ C © ft i6 , 5/ - ^ 1 7 tt , '>4<kt-l'yi'4*aaU^J:5 4»*tt*Stiflfi 

t'fSJtitv^. ^lt> Lioi'-^i 7B, iffl^ic^^t, hi s n , << y i fern so 
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[ 0 0 3 8 ] 

{£±£815 1 8 tt, -T h 'J 'V 1 1 ©J622©-?J<Dttffi K R » 5 ttfc^gPT'ifc 0 , 

^ . y p # _ j. y y 3; 2 © * - h U -y *? * ft 2 1 05»fW<-2 4 tC ]£ fig £ tt fc ft £ H 2 
4ai^t5„ ufflIjt^«Pl 8(i, ±H#-fV*iR*»12$)«1illc»LT»IIS"r 
£<fc9ft¥ffi-c-»fi!c2tt£t*Uc, TEttttffifr6±fflKfafr^Tii$-f£J:5K^fi££ 
ftt^So ft£i8SP 1 9 tt» I 1 ©ft±£2P 1 8 #Htt Sttfcttffi® 

s w n © ij ffi © ± sp c k e> tt r ^ s o ft n a sp i 9 a > a-fv v^ssi 1 a © ± ® 

il-4S?rSr?>«i4ffil 9 at, CO^H 9 aOffiCtftiTjOilfflta^t, ±ffit 10 
Bg¥fTft¥ffi 1 9 b tfr^iSo O)*- h U 1 1 Its ft£&gP 1 9 IS tt £ tt T 
l,> 5 c £ T* , ¥ ffi 1 9 b m »t % tt It tt ffi © K £ * - h 'J * 5? g «l 1 1 a © ± K <fc 9 1 
8ffi<**«fc?KJB»£*tK £ <D IB 2P T* # - h 'J -y # 2 1 2 3 i: 5 a 

ft ■& IS SP 1 9 tt , ^.yK*-h , J'y5>20>St«»2 2fc:»A*ft*fc*, J* A « tt © tt S 
ICR It 6 tU 'N? Fi-h'Jr^208l»2 2«C«&fr2 3lC«^t5CiT!, ^ > 
^ £ _ h y , y ^! J £ g « g|S 2 2Ktt*-fS^©ls]®j2:£gPi:ft£o 
[ 0 0 3 9 ] 

«±©«fc?**lJS©>r;'**-K'J'ySM t fi , ±JEbfc«HaoflSC, tt*tfW>^iRS 

. iim, lie. i i k * m S'J f s n. to <o m m # n. m * * * r <✓> 5 . 20 

[ 0 0 4 0 ] 

L fc-f y * ±> - V 0 'V *J 1 1 y . 1 1 m . 11c. 1 1 k tt » 2 tt 5 *\ -y H * - h U » 
->* 2 tCOVTSiM-r 5o 
[ 0 0 4 1 ] 

'xy Fi-MJr?2tt. 0 2 & S 3 fc * f * 5 K > * - h 'J 7 2 1 ?:WLv C 

OA-F'JyJ?**2 lKli, -fy^-F'J7^1 1 A ( gf?n5Sf SP2 2 y. 2 2 
m. 22c, 22k («T, £f*fc *-f £ * C tt # KttsSSP 2 2 £ </> 9 . ) t , 
A _ h y , y s? ! iSHSt5«6fr23Stf7^P^-24!:, -<y^;*j— MJ-yvM 

# SP 2 7 i: , -<y^ 4^(1(1)^5^7 Kf 7^28^, ^7 Ff 7^2 8*SIt5^7 
K*t77"2 9t*tLT^5, 
[ 0 0 4 2 ] 

-fV^-FU-r^'l 1 # tt » * tt 5 tt « ffi 2 2 tt , O^-F'J'r^l 1 tt » £ ft 
S £ 9 ic ± ffi £ y ^ £ - h U -y -y 1 1 OffiiP t LTB§IH]Jf£ tt tc Jfc fiX £ tt . LLt-li4 
y h y *J 1 1 ^E«tt P©**iatlSltS5*^» "Tftte'SEaffiP ©*tr 

73 [6] tc M A, T* HX M « tt 5 o tt « 8P 2 2 (i , -fy^-F'J7^l itfiRttSftSCi:*^ 
, Oi'A-F'J'r^'l itWtteai»|iI©*lftKft<a8lt6ftT^*. i-MJvf* 

2 i e tt % -r > * * - h u ? sm i Wtttt* 3 ft* . 40 

[ 0 0 4 3 ] 

tt#SP22tt, B2KiStJ:?lc, ^y^-F'J7^l l^«»Sft*»»"P*0, -f 
IP-fl]J)Oi'A-F l J7i''l ly^tt»^ft*gP^^tt«gP2 2ytb, V € > * ffl 
0 ^ y ^ fj _ h y >y j; ! im^8»«ft*»»*«»«22m4:t, i/7>ffl«Yy^ 
- h y y ^ 1 1 ctfgf ?n^SS^=S:giSC2 2 ctL, ^77^fflO'fV^-F'J7 
1 ktfjil*h5*»*81*22kH, *8l»22y. 22m. 22c. 22 

k tt , Rlil2 2 a^ < fc'3 ; E-ft ; fft«at-5<fcaicEiii^ttT^5o 

[ 0 0 4 4 ] 

ft *5 % ± ^ b fc £ 5 t 7 v * © -< y ^ ij - V 'J >v l l kits OMCfillW? 

< ft S & r> K. m < B fiK « ft T V S * s <i * s AS © W > ^ * - b U >y 1 1 y . 11m. 1 50 
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1 c.fc»>t>l£<K»*&ftT:fe»)» <ltl\Ct;fr-£Xm%®Z 2 k <D m $> {&<D ® 2 2 y . 

2 2m. 22ciHl£<Stt6nT^5. 
[ 0 0 4 5 ] 

£ 5 tC , S^fr2 3tfa(^hTl^. C<D^^fr2 3fi, S»gP2 2cDft^^|fi]0-« 

p»nrfe o , << > - h v v i? i 1 ©ft^ggfl 1 9 t^^ts. -r-.y**- h 

U «y b 1 1 It. 4 y 5 *- h 'J y ^ 1 1 ©«£a« 1 9 «£fSA« L T»»KS»» 2 
2rtlCifAU 1 9£ft£*2 3£0ll£{SB£lil®)3£i:b-c\ -< y ^ * - h 

•J >y *; l i <o % is & SB 1 9 #13 5. ft T V & ^ M £ S 3 gP 2 2 HI 0 M $ # 5 <fc 5 K b T 

«»»22fc«»T*cfc**-et*. c nt *o t, << > * *- h * *J i i a, «•» 10 
2 2tggi:gt1'§i:t^t ! S5o 
[ 0 0 4 6 ] 

7.yfl/^-2 4li, S/U^jfrllLTig^^nStOt'*!), S ttSP 2 2 © ft £ tf" 2 3 
K *f b T K # ©J <D W ffi , -rfcto-&S##lfc©ffitt©fllffiKKtt&*lT^5. 

2 4 (i , £Wfl:tfS*tt2 2**«-r*ft*»iRi©flfi*Bo«iiiiOJSiB«IK:-i*ttK:K»t6 

ft, ^««i^coftiiiiK»uTifi««iBr**iaK#tt«ffi-r5J:5K:»is«n, $taffly 

4 aifSSSftT^S. 7^l/^-24B, f V * * - h U v 5> l l # £ » 
g|5 2 2 tl5 BltC, 9Ptt£ffi b, ft^TL 2 4 a * W > ? t) - b U «y ^ I l £>ft 

±3S8»l8i:tt£U 8IV2 2K8l*nft'f^i'*-hy";J'l l g«g|5 2 2 £ 9 

[ 0 0 4 7 ] 

f* » A *t 2 5 B , ^y?A-h'J'r>"l l0ffi£»ffil9K»j£-rS«(lffitt<DJ£ifi±fc'l' 

y^*-i>!)'r^] i*w»)^-r»iRiK:ft»-r«*^**«fftbT»tt5ns. » » *r 

2 5li, #t ft -T 5 C £ \C <fc 0 & file $ ft fcKSSfc W b . feWtttt LTftteMm? %15 

tt^ffit, m « ■? f > * * - h y -y s 7 1 i © js ffi * w e b , ^»SP2 2 ic^tsnT 1^3 

-f>**-KUy5fl l £ g » Sfl 2 2 J: 9«9ftt»lSieft»t i'f 5?x f h»«T«4 
o » » # 2 5 tt , l/^-2 4©I^fL2 4 a fcllt^SP I 8 i: 

Snfttl, g ;» gfl 2 3 <fc 0 ^ > * # - h 'J -y 1 i * » a f 3 o 
[ 0 0 4 8 ] 

& =8 « gfl 2 2 y , 22m. 22c. 2 2k©g#£fiJl&**K:"-i, -f>**-MJy3>l 30 
ly. llm. lie. I 1 k«tSIV22y. 22m. 22c. 2 2ktC&»2ftfci: 
*, ^y**-h>]»f M y, llm. lie. iikO'fy*ft*&8Pl3tfl8tt*ft 
*»tt*2 6 #Rtt6ftT^*. C©»«a5 2 6tt, «»« 2 2 E 8» S ftfc > 2 * - 
h |J 7 •>* 1 1 <0 << y >? £ SB 1 3 6 A - h V v V # f* 2 l©J81BKRtt&ftfc-l'V*4 
£ tt tH T 3 'n -y Ff 77*2 8K-<:'*4*#lt&-r*-fV*«*&§&i:*5. 
[ 0 0 4 9 ] 

ft f* to tc N Si s^t SB 2 6 ti . Ei6ic^t"<t9tc, 4 y >r ft — Y *j *J \ l A^i$a?n§-f 
y*4%i84i)*'f>^ffli6»3 it, »««26Ci»ssn5'fy*tt»&»i 3 £ ~> - ;u 

tSi'-^WttS 2t, ^>^4rtClMft5:ISt57^H33c, / N»Ff»7"2 
8ffl's©#ieR%MM'r«#«*3 4i:**rbT^*. 40 
[ 0 0 5 0 ] 

-< y * $ # sb 3 i jvt&mto i 3 tsisn^ > h y -y 9 i i^6«ss?n 

i.^y^4^rigi6?.SHIg|5T'$)So J/-;I/»t*3 2tt, 4 y *7 M&ffi 3 1 <0 ± 4g IS 6 

n » ** a& D , -fy^a-hy-ysM i©-<y^«i&siii3** J «sRW26o-f>^iB«> 

ffi l 3fc<DfS£t;fflT3„ 7 ^ ;U2 3 3 ti, * *- h 'J y ^ 1 lOliid?!^^^ 
4 KSALTUf t>fti J f«*Oc:**«!)»< iOTftO, -<y*)ga6BI5 3 1 iHT 
I5S tc St It 6 tl T o 
[ 0 0 5 1 ] 

#ii3 4 14 , B7StfB8lc*tJ:3lc, > ^ }@ ft SP 3 1 A>M>* 4 tfttftitii 50 
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-< y ?i?itA6§ 4 i t , -< y * iffiASS 4 i b J y z 4 #m\? % J y 9 m 4 2 t , j y? 
^4 2 Z 4 y >; 4 Z> -( y t & 4 3i« ^>^I4 2£i';/*i??tASS4 liJ 

M^«ffl»4 3lBi:©iaKH»*6nfeWP»4 4 t, n □ ffi 4 4?Mt5#4 5t 
, #4 5*raP»4 4©ffl8-r*#G!Ett»**tt»aStt4 6i:, {*»»#4 6©3I?% 
HHJT*ftEfiSE*$>4 7i:, #4 5 tSS?n§#-> + 7 b 4 8 t, #'/t7h48i 

[ 0 0 5 2 ] 

^>^SiiASS4 1(i, << y Z m*> & Z \ 4 v 9 % - Y V v V \ 1 © ^ £ iR g §13 

i 2 rt o-r > ^ 4 *^\* K^y ^ 2 8 Ktt»iirilHc-r y ^ir*» i 2£S*§-t3{rt&KT* 
-< y 4 ui, ^ y * ?g & gp 3 io«BSfliifr6-f>^S4 2 $ t- is e> n t 10 

-f>^42(J, -fy*»X»4i, -ry*jtBtt4 3fttfllPiJ4 4i:-#4:4 

^Tmi&2tircMmi5fo*ti:?&mfflT*&K> . << y fHiX®, 4 lA^-fy^tfiXL, 
MP»4 4*^tT-r^^»ltB»4 3^6-f>^4*i!fiai-r*. -Y>^j5fttbSS4 3(i, -r 
>7l4 2 *♦ 6> M P SB 4 4%ftLT'fy{'4* l «»«hT. IK^'y 7 7*2 8 
$ nfc^i^SST'* §0 -f > ^ jfit m SS 4 3tt, -f>7S4 2 OjeOS WA^ 5 *\ y K f - y 7"28 

[ 0 0 5 3 ] 

#4 5 tt, ^ □ SP 4 4*BB«LT'r:'*»AB4 l W k 4 y 9 mm & 4 3 HJ £ £ -T £ 
# t- & 9 , ^>^^4 2rt[cBai9?ns 0 #4 5 it, ttmwtt 4 6 <Dtt&J] t , #y*7 

h 4 8*MTSl?nfc^Y777A4 9 © « 7t 73 t , ^ ^ jjSt m SS 4 3 ©J CD > ^ 4 20 
<0tflEld;^T±Tlc»tt5. #4 5 « , TffilcffiHfSi:^ > 7 § 4 2 £ ^ > 7 
ifiASS 4 lfflfc^>*i«ffi»4 3Wi:*#«T*i$»cMQffi4 4*fflSL, > ^ ai 
B4 3'\0>l'y^40<Rlft*JIWf-r*. #4 5 (4, 4 60W»7Jl:JtLTHK 

(4it§tt, ^>^i4 2^^>^??iiAss4..iiij^'fy^i5fttBss4 3 mt*m%n*iric 

% ^.yK:? L y 72 8'Wy7 4©{«^£Rjf£i:-f.i>o 4 43 , #4 5*i(St5WSli, * 
[ 0 0 5 4 ] 

#!»S5W 4 6 tt , 0iJ*.tfE*B=i'OU^*.^-efc»>, #4 5©±ffii:f>7g4 2©±ffii: 
©HI|-??ftEH8*5>4 7 £ # 4 5t4i«t, (# 15 7J J: 0 # 4 5 * M □ ffi 4 4 © Bfl * * 30 

s*iRi»!:(*»-rs. iffii*^4 7tt, (*»ap#46©#»**HS"r**^-c?a&D, 

ftEil*s>4 7*H«E 1 T*ci:-p^»*#4 6©tt»a*W»f3ci:#"C!r<5*Sfc 
LT^S. CftJC <fc feE8l»*5>4 7 fct, fffltt«jt-r««<NlQaB4 4 4Mfflt«^ 
4 5*»ff*«*^y*4©Affi*«» , r*Ci:*«T»**. 
[ 0 0 5 5 ] 

#J/t7>4 8tt, -«8lc8«;Jftfc#4 5i:» ffiglCg^Snfcy^777A4 
*8LTMT*J:3K:Rtt6ftfc5'4r7l«-C**. ^^777i»4 9«, t 7 h 4 
80flfi*ailcS«Sn/'c»f9Ptt*-p*§. cO^-l'777A4 9 tt , 0)S4 2 © ^ 
?jffiffiSS4 3ffliJ©-±ffi£, WttitSffiiEtA^ft!), ±9xl£t'(y?4<D$i&K 

&>)ft$Lmt'fy?mm®4 3m£icw&%iiL?Zo 40 

[ 0 0 5 6 ] 

W±© £ O 3 4 T*tt> m 7 KiftT <fc 9 fc> #4 5tftt»»tt4 6©tt»?ji:*''r 

775A4 9©tt»;fti:fc«fc-3TW;'*34 2 © H P SB 4 4*EHS , r4«fc3lc8 l E*ftT 
^S. f Lt, ^ y F ^ y 7 2 8 5 -Y > 7 4 l£ ft £ n ft fg5 K , P SB 4 4 # IU ? tl ft 
■< y t ffiliii& 4 3 Wo* y 4 2 <DJ y ? 4 <D&&ffm & % ts 08lc*tJ:?lc, -f 
>^4©mEtc«fct)^-r777A4 9i!C*«EKJ:!Jjf LitffitlT, # ~> 7 h 4 8 
«t#4 5*^»«tt4 6©(*»*»CtftLTffL±tf«. C © t £ . 0^14200 
^ AES 4 1 f|| £ ^ > 7 jfttHSS 4 3 ffiij m<omn» 4 4 tf&fljftS tu -< > 7 4 > 7 iffi 
A £S 4 H8^6-f>*»mB84 3flfc«l&*ns. f Lt, ■< y 5 4 OlE^fiTtt^ 
-f777i»4 9A^tt7C*fcJ:»)7C©^«KB5*), 4 6©tt»*l»C*»>*r>-lr7 h 50 
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[ 0 0 5 7 ] 

St, c oa«» 2 6 -en. y i 2 rtow 4 >^as 4 2 ic«»«n* 

^ y # _ j. \) y j? ! i fl£ A 9 & „ y - h U v f 1 lrtKA0aA//£2«tt» 

^ y ^ A _ h », $ i i <D±jjicm p. ns. <intcj;D, > * i 3 / x>i> 

5 4 a*6tttt«nSMO«ffiKR!), ¥ IB # » i: ft 5 . COit, £ M » A SS 1 5 1*9 IC 

4 ffn t A/ifft^ttffitfTiBttififcft*. 

[ 0 0 5 8 ] 

JR#» 2 7 tt> HZKStiH, * - b U * 5>*# 2 1 *^«t?Sl/TJ5«C)&Stf 

[ 0 0 5 9 ] 

*\ y F y X 2 8 « > El 6 K tf. t <fc o K , * - h 9 y 2 1 ©«IC»oTERSil 

;X*5 4 atf&fe«fcP&'5>l'ytt*ftt<fc$tc!att5ftTV>5o 
[ 0 0 6 0 ] 

'\»F*t»7'29tt, 0 2 fc * -T * o fc , 'N -y F 7 X 2 8 £ S ^ f £ ft # IC & £> ft 

te * - 1? o , -<y^4^ttta-r5^tc«, /'jy^ftsoiiEtsA^-Fiiii 

lc «}; *) m m £ n S . *\ y F * + v X 2 9 {4 s P^ llfl £ I&J tc 15 5 n fc jit 2 9 a t , ft ¥ 7? 
ft (C 18 6 n ^ >y Kf 7^2 8 <D tt tti ffi 2 8 aK#»Ufe*»ft-f>^4*«kl^4»iS 
D-7 2 9 bit*LT^i. -\»F*t»7'29tt, B8IB«lf¥«fK«:©}»a2 9afc}{i 
oT-T/^-F'Jr^l 1 OSf^lRlv rftfo^024>fc0lC?'j6jK:llflF*fl'f5<fc9KS 
ntte0> COtf iffflD-7 2 9 b 7 Hf 7^2 8 <D tt tij ffi 2 8 a IC ^ & b & ?> 
ID $e f £ £ i: T , jS%»ft^>*4*KV»W0> ^ >y 7 X 2 8 © tt fcti ffi 2 8 a £ if ffl "f 
5o L©)tiD-7 2 9 b8, tH*.tfiR*tt0»^ai5«tffli^&ftS. * fc* F * ir 

7^2 9 tt , 'N >y K V X 2 8rt<9l'y*4#&i8bft</><fcdK-f5o 
[ 0 0 61] 

fit ± <D <fc o ft « £ <D *\ *y F * - b U -v 'X 2 (i % ± $ L fc tft fiE <D flfi K . * fi" ^ > * * ~ b 
[ 0 0 6 2 ] 

«056^StrL<*52a, 52b, 52c!:, > y 4 <Din5:l» <* 7 -f ^ A 5 3t, << y 9 

4* t JSjSjflo«!BTtta*ti4yx;i/5 4 a £ is ta e> n £ / x ;i/ - b 5 4 cne. 

IcBSnt^yy 4^«f&^n5$lfflT'g5^yyIi5 5t, ^y^4*^-y Kf 7 7* 
2 8IC»X«ti'fV{'»B5 6t**f 5. 
[ 0 0 6 3 ] 

[e]g&g«5 1 tt, y'JnylCfSfrltt**!), 5 1 a fc, fg&ffitfitt 5 2 

a, 52b. 5 2 c ff»rt«ftT*»K 3 O © 58 & fi fit ft 5 2 a . 52b. 5 2 c 0 SS 
»«5i±OH*bft^MliP@ll*ii:^»«l«nT^*. c © ©J 19 @ SS tt . D-y*7y I C ( 
Integrated Ci rcui t ) ^ F7-f^- F 7 >->'X?lT«l)SSnt^5 

o 

[ 0 0 6 4 ] 

30©«^S*rt'(*5 2a. 5 2b. 5 2ctt, »J»lHl»^6#tl&S*iS«*lC±t>56J»L 
. ^>^®M5 5rtO'('y^4?r)!lP^LTrtE^ia46So cntc<i:DiP^^n/'c'r>'^4 

tt , na-r*/x*j'-h54E»»j6nfc/x/P54a*»6-ryi'K*io«»'eRta 
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[ 0 0 6 5 ] 

7 ^ 5 3 (4, @»HS5 10-±iB5 1 a EM* ftT^*. flj X 

tfBft«ftS<0K5^7*>l'i»l'5>*Hfr&**fc®^* !) » Ih] SS S « 5 1 © - ± BH 5 1 

0<D5g&gt/itt 5 2 a , 52b. 5 2 c LTBH«EBO* 5 K«*itlT^«. 

* LT, 7 <f ;I/A 5 3 14, 3 o © 58 in** 5 2 a , 52b. 5 2 c * B tS ffi # AW > * 
»l55Kfelt5l!i53ai:48. 
[ 0 0 6 6 ] 

/ X;W>- h 5 4 > * ®7§ i %»t&-£#5rzlb(D S X)l 5 4 atf#J«Sftfc$'--h 

« WC'fe D , 7^1/i.53©@Bl«5 ltg*t«K«l«nT^S. / X;l/ 5 4 a tt 
y X h 5 4 fcB«:«fcMPSftfctt'.h?LT?fc D , Blftttfittt 5 2a. 52b, 5 

[ 0 0 6 7 ] 

-<y*$S5 5t4, HI 8SS« 5 1 , 7^VA530«l53aStf/X^->-h54ta 
*ftfc£IH»T?ife!>» fU S 5 3 atf«^tt»ftWy*4*grtfcttl&S-£*«l&P5 5 a 

tftSo ?lt, -r y * mm 5 5 k «, -fy*«B58»6»xift^^*4* l «»n5 

5 a*^lT«ftS*lS. -f>*«£ 5 5 * 4 (4, 3 O <D % ^fifttt 5 2 a . 52 
b. 52 ctCtOlmlJft, C©MK=fc DSrtOEftffiJUT/X* 5 4 a «fc DtttH 

$ n 3 „ 

[ 0 0 6 8 ] 

s n ft -f > * * - h 'J y s> i i*»6'<y*4*'tt»*n, c © > ^ ifiSa 5 6 ic a ii f & 

§^y^fSS5 5 > * «*SP 5 5 a £ftLT-ry*4£jMOji€y8itge£0fiStT;§>o t 

6 *> "5 , >f >*«fS5 6 J:SfiS3 4l:* , lI?nT^4. UCiO, -r :/ * * - h U 
«y j; 1 lfr&#*&Sft*>r>*4W:, ^>4r»»S6J:0-f>*«ttP55a*^bTW 

[ 0 0 6 9 ] 

±xB Lfc 1 iO^y F^-v 72 8 »4, -4* > * tt£ 5 5 3 O CD 58 «i & ft ft 5 2 a . 52 
b. 5 2c#Ktt&*U c <D<fc 9 ^ fg ^ Jfi 4* 5 2 a . 52b. 5 2 c K 6 ft fc > 
f«l 5 5 * 1 0 0fflillitT^«. fit, 'N-y Kf 7 7*2 8JCj3^tli, 7* U > * 
1 OMtPttfr 5 ©ft^E * o T 3 OOfS&jgSift 5 2 a . 52b. 5 2 c?:5JiSti: 
, «»bft3O058»fifi«:5 2a 1 52b. 5 2 c % fig X S << > * ® 3 5 5 fa © -4* > * 

4*, -<>?f£S5 5cw*sr*yx;i/5 4 afr&«»©ttJ»T?'!tas-&*. 

[ 0 0 7 0 ] 

t £ ft % , 'Mi h'f-y7*2 8E«^T, ^ * F f 7 7" 2 8 fc|g£Sftfc'l'>'*8&8&5 6 
SS&ALfc'fy^tf, 0^««P5 5 a4»)ttlS^nt^>^Il5 5 W fc £ ft 5 
o fit, 30©«J»«ii{*5 2a. 52b. 5 2 cKi^H, 0>J A tf , 1 ~ 3 y s e c 
<Dm^>\<zmffi*'lM? C £ 0 , 3 0<D58ISMf* 5 2 a . 52b. 52c*<*ft€ft 
f,)lK:M£ft, *©ISm» ^V^4cD5g^ffi}jii*52a, 52b, 52ctSt5gP» 

c««©'f>nis«<5?SL, z<dj y ?mm<D&%Lrcwmft<D'f y t Aww&znz 
(o*4«it5) . iinicj;oT, / X;b5 4atcs-r?>gi5^-(7'i'y^mraicflffi 
^ nrc4 y ^ a tmm(owm<D^ y ^ 4 t^-f y ^mm i ttx s 5 4 a *»6ttw * ft 

, IBS ft P±fc*9PSft*. 
[ 0 0 7 1 ] 

7 7"2 8T'tt, 01 1 C * T * 5 K . 1 OO^ > i'ifif 5 5 ftK, 30CIII 
fi{*5 2 a, 52b. 5 2 cO^> %iljn*5 2 a, 5 2 b G & ft P © te 75 fa , t 
fcfe-fcH 1 l*fcBlWG]fc*EliB»TttRSft, 58&ffitnf* 5 2 a , 52b£0*#^Si 
«©f|j»fitfl{*52c^Cft6l8«US«l*52a. 5 2 b k'f > *««P 5 5 a t©BK 
ERSftTV^*. fftt>5, 1 OOW > * ffiS 5 5 fa K, 3 OCD58&fit7ift 5 2 a . 52 
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b, 52c5l^lti0f*5o ftfc, 0 1 It'li, J XJl 5 4 a © ffi ffl * 58 $ T' * tT 
<^ 5, 

[ 0 0 7 2 ] 

?Lti 3 o<Dfg&ffi#L<* 5 2 a . 52b. 5 2 c ti , 1 O <D 58 & ffi ft (* * 3 O tC # fj t 

Sfit«*WT»**«* t k^BJli'P**. W*tf««liS«t(*5 2 a. 52b. 52c* 

5 2 c ±fc»*«ft*-r ft*. C<0*5K* B«tf*ft**»«fi 

&52a. 52b. 5 2 c * flJIUfiSUfi K * S « 5t Wf 56 » » Sti* 5 2 a . 52b 

[ 0 0 7 3 ] 

CELT*, ^>^i!5 5rt©^>^4 4IlSt5f;if)l:a> 3 O © fg&Jtftf* 5 2 a . 
52b, 5 2 c K-£©M£J!)n A T 3 0<Df8^iStr[& 5 2 a . 52b. 52c^ri)D^t 

. f Lt, Ittf^'hn^, 8R-r«8li**S <**&fitf***^ 3oo%^}gtaf*5 
2 a. 5 2 b. 5ZcOttttl4i:n6t-#ft«*ftfc**5*<4'T^*CJ:*»6 

[ 0 0 7 4 ] 

3: fc, '\?Ff77'2 8IC8^Ttt, BS ¥ fr E Bl K> £ o Mffifti* 52a. 52b. 52 
cH±©H©E«#0. 5 m~ 3 |t mSKOlBBO^aiCft oT^«. I85p^^» 
ffii*52a. 52b. 5 2 c ± <D R3 © 8§ Bi # 0 . 5 (imiDiS^i&» iO^iStt* 
n±*»«*LTb*3«3^**. n0^5«»a«(*5 2 a. 52b. 5 2 c |RJ ± 

*?Sfl«/h«<ftt>T/X;I/5 4 aA^ttttSnft'/V^ia i <DRtW3IS* , S<ft^7cO 
LT^f y^iSS i £jg«JEttW't*C ffl il K ft * . 

[ 0 0 7 5 ] 30 
cntHI 2*E^TBlWr5. 01 2 tt, 2o©Mfifttt©RS©Sg8ltt. / X ;U <fc 9 

m yX)W*Snft>'X*J'-K)»** 1 l 3 fim, ailtR#fr&/X*STOB 
Rtftt 1 1 fi tnK?nfCN7 XfcffiW 2O©«»»ai*K0. 8WOtJ*«««lB 

S tv 5 i 3 t c tfc. 01 2-Ptt, «Mlc 2 o©8»»tft{*<0llll©e«** L, IKttfc/X 

[ 0 0 7 6 ] 

01 2 \c7K-?wmm$k& >) . 2 «#0m©E«#a© < « £ x* * o aw* n 

p±©p^©sgis^^ttf r ?.i:/x;i/A^iy:tij^nfc'r>^©"iaijia^®<fto> / x 40 

/I^O^y^fcffiWEJttaj-tSCfctffflSiKft*.. 

[ 0 0 7 7 ] 

LfctfoT. 'v? X 2 8 fc*5V>Ttt, *S¥fTK:R*>£$«»fitti*52a. 52b 

5 2 c |HJ±©M©re«* 0 . 5 ft m- 3 maatOtiHOTl-ttK*** C tT, /X;!/ 

5 4 afre»Rtm^nrcryf«jii © qt hj a « # a < *•* c # ft < » -r ^ * * a i * a 
gju:ttHji-3<:fctfT*t*o 

[ 0 0 7 8 ] 

i: c ^y*«g5 5rt©^:/**/X;l/54a«fc9Rtta£-&*i:*»i:fc<' % T, 3 O 
0*J»»iitt 5 2 a. 52b, 5 2 c <fc o T W > * K % 5 5 A <D 4 V >? tftt US * * * T* 

oi«iy], Tftt>-&*ta58*fe«fM^iBji;Ka«±3 ta»fi*ti*5 2 a . 52b. 52c* 50 
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t 

mm$\w? % t , f v tmm \ «, /x/i'54aj:»)*KTK:ttffl*n«ttt , T*«. 

[ 0 0 7 9 ] 

L^t4*i6, 3 OOMfifti* 5 2 a . 52b. 5 2 c <D =. 7*5 ft* fflj S 5 3 a 1C H $ ft T 
^5'\yFf7^28Tfl4. WAtf3O0«»8R*52a, 5 2b. 5 2c©M*Sfi£ 

4*ffffi-r*E**^fllia53aOjlRtW>*«ISP55a^6aifTl/*5i:i:*»6 4 
^>^|i5 5 > ^ 4*jfBEf*ffi*« , ^J / ^W»P5 5 a fc#rSj-f*ffl!lS5 3 a 

IBlCtt^T^y *«»P 5 5 a «n?ffi< ft *) , W >^«»P 5 5 a J: O -T > 
££|S)M4lii8£*t7ai6K tSfc?H l **9iE*|Bji:l4«R»*|BjK:^y» KIM i #tt 

[ 0 0 8 0 ] 

cci^gi 3rd* 01 4*ffl^T»*ii3-rs. 01 3ti, i»iBj-afiKi[*wr«5e» 

£4n<*52a, 5 2 b * ft fn K «*6 $ n 5 « «[ ffl <D £ £ > J X ;l< 5 4 a «fc 0 tt W b fc ^ 
IB SttP©«*rfc (58&&*/il* 5 2 a , 52b**Mia?ftT^573[P]) K *f 
nTffLf:tifiIi:©M^^iLTl^o ft*, 01 3KH3^T14, {attic *Kffl0 

M * * u , «ttc^y*«aio«»ffiii© - fft*^bT^*. * b T , « «l K * ^ T tt 

, 38«US«ifl* 52a. 5 2 b K «*6 $ ft 5 « iffiffl E M *»* < , W^cD^ra^4^H**BSR 
i;i:»*i:trcwy^*Jaii^/X/l/5 4 a*0«*Ttcrd:tfitftr»#l/fe«9PffiB* 

0 i: Lti< l J. 

[ 0 0 8 1 ] 20 

01 4 14, ^ Mini* 5 2 a . 5 2b<D%m%2LtifMff®mK£Lrct%K, 

5 2 c KMtn^mmmt, /^5 4ai t) RfcW LfcW i #IE»*P©*fT 

7J[S] (^y^«»P55a,k»)-l'>^4^«lH*ft*»lfil4:W¥ff»lRl) El* ftT»PL 
fcStWffiBfcOlillfcfcj'KLT^S. ftfc, 0 1 4 fcfc^Ttt, $ttE5g&ig*ntt 5 2 c ic 
{ft *6 £ ft -5 « jfft fil * * L , *tt»c-f > ^ffcriS i ©iff lof ttv^i. 

$£ttlC*5V>T 14, /X;b5 4 a^*i>lC^>^ffiSSP5 5 al^V^tXf^U W > * 
ft Kb P 5 5 a 1C *f (pJ f § fll 9 5 3 a ft * X 5 X T' * L T ^ 5 . 
[ 0 0 8 2 ] 

01 3fc^1-ff«tS*^6, l»ra-ftfiSifll*Wt558J»fi*ii*5 2 a. 5 2 b 2 

nsi«iO«#tC*^ afc»£fcHKfciitf£i;T^>*«Sitf/X*54aJ: 30 
0BSKTKiitaj*ftft< ft 5 © * , -i* y 9 mm i ©»#{utttfie§a«p<9 | te73foic-fft;g> 

C tA'fcfrSo 0 1 4 IC** ffatt*fr 6, f§^Jam*5 2 c KMtfttlH* ftft 

l^tY 1 Ol)Hlltt'f>i'IK»P5 5 a §J ic § £ < I* ft , 5£ & ta# 5 2 

clCjffift£«?ffi*'**<ft3tCOftT^V*tt*SP5 5 a fllS] IT 3 ft If 5 3 a « K "f ft 

[ 0 0 8 3 ] 

C <D £ •? E, '\7Hf7 7'2 8tli 1 3O0^^fitn#5 2 a, 52b. 5 2 c cO^rSIS 
4«SIBI«««^i;cft4J:3KlTfe, >f y i *W>*«ftO 5 5 a J: 0 >f tf* 

S&SftS^fat&llfcSttT^faKttmSftTLSSo 
[ 0 0 8 4 ] 40 
* £ V, * v X'W H 2 8 TM4, 30<D5g^Jg}nl*52a, 52b, 5 2clC«*62ft3 

*aia*wwrscfc-p. 3 o<d%&mi* 5 2 a , 52b. 5 2 c ©is ts flutes** 

ft^ftftsiJiPL, W^*«»i**/X^54afr6ttm-f5ttfflftl&\ Tftft%tttlS7?l6]* 

ffiij IB s 5 «t 0 t r § o 

[ 0 0 8 5 ] 

HftWlC /\ >y Ff 7^2 8Tli. 3 O © 9 *> (0 %mMfo 5 2 a . 52blC*tU,Bg|B] 
f$KRJ--1.0M*#*H'rS<:':"C, E»«P©*:$AfcttR*ftfc«*&*ffi# 52 a. 
5 2 bfflt/S^S^F^lii. paUKS-SS. $ fc , ^ v K * v X 2 8 T »4 , W > * (R 
16 P 5 5 a fcWflLT*¥fffcERSftfc«J»«l*afl-5 2 c K fit* 5 2 a. 5 2 b 

ic^s&^ftsmsstBS^u^sft 5ffi©«iffi*{«*e-f s c tt. %^g*t<* 5 2 c ±ic-r 50 
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>*f?S%%4^^T-<y^«$SP5 5 afr&-r>*4tf#ie*tt*2f6li:l45tt7j6lE 
^y^4^)ffft5E*%iCJ*%. CftE<fc»)> 4 > t &m 5 5 fiX"( > 5 4 %WE 
t 3 JE ft HI IS 5 3 a tt E- Jt T -T y * #t 16 P 5 5 a tfW TM& < & 5 C i: £ «J frj T' t , -4* > 
£ ffi i ©Btffift*«<-r>^*» i © » M K » L T IBS* K * * * 5 E ^ X* 5 4 afr 

e> ^ y ^ $ $ 1 sptms-ti-scfc*^**. 

[ 0 0 8 6 ] 

Sft, A.;Ff";^2 8Ttt, 3 O© 9 13, B»« P ® 6l E R S tl fc 58» ffiffii* 5 
2a. 5 2 b 0«»*ft*IB« , JI** * 5K«»«*l# 5 2 a . 5 2 bt«»Sti5«* 
*»JtPT *. C tlE <fc 0 , IBiUfi P ©4§73 fa, -f£frt.%&Jglnft5 2a, 5 2 b #MR 
«nTV^5*lRlOl'V*aW i & S X/U 5 4 a fr&RtW-fSRtfflftSfcS ft 10 
T-f5. Hi* WE, '\-?Kf^2 8fli 1 #R2tt*:^&JgJi ! ift52a, .5 2 b © •? *> 

oaja«^«iffl*^ < « nfe»j»fittf*±o > ^ 4 *«"E-r se**^* < a 4 ^ 

, mrafg4B#p^^¥^^^&^jSfg4B#p^^g^^Ei^A^T<D-ry^fS^i^tta3?n 

a. 

[ 0 0 8 7 ] 

? 6E, Mi F^-y X 2 8 T*«, 52cKtt*63ft**i«©ffi*«WLT«J!a 

ir#5 2 c ±E«4 , r5<>^»}a©*t*** | Jti"r5i:i:"c j > tmm i (Dona* 
iaj , v>t>(*5BttBftg^-<> i ^«isP5 5 a «t»3-ry^4^«ie«n4^iSieL<«co 

73^^(iSW7?(R]E$iJffllLTyX;l/5 4a<tO'r>^jS^i ; &tttilT-t§ 0 fl#WC, ^ 
>y Kf 7 7*2 8 T'W:, Y>^«»P5 5 afc»faLT«¥ffEffi»£nfc£»fi$ii{*5 2 20 
cl:«l&5n5M)tiW^^l i */ X;l/ 5 4 a*OWKTEiltfflLfei:*©««I*») 
^y^«$SP5 5 aJ:0W^*4*^IS*n*SlR]i:ttlBSW*lftEW>^ 
ii i SrtttHS-eSo 58 & In <* 5 2 c (CttJSSnSfliSAW V^Il i £ / X ;U 5 4 a 
*9l&*TEttaiLfci:#©«»tJ:!)**^i:*W:, > * & P 5 5 a iH^^4A' 
^J&?nS73lR)^«BSI^)73lp]E'f^i'ffi» i fcttttiS-eSo 
[ 0 0 8 8 ] 

C © <fc 9 E , A 7 Ff77"2 8T*li 1 3O0iiStt#5 2 a, 52b, 5 2 c K««« 
n*««t*»J» , r5cii:T», fBiUfiP©«73fc&l>*fB§S«P©£fT73fiE^y^iM i a* 
Pta*tl4iltHl*lSl*«fb & 6, / X ^ 5 4 a*HKlT3 6 

[ 0 0 8 9 ] 

ttiOiH, 'N -y F ^ >y X 2 8 T- li , ^y?I»iOi*ttl*»lll«*5Cl:*iT?t 
3„ CttE«fc 9, «l*fcffS»JSJaf*5 2 a. 5 2 b. 5 2 c © 81 & M M E # V> Jgft {§ *Ui 
6o#, C ©tf SO £ E«fc t> TStiSf8£l3WEHtffflMtf fl£ LT, > * © Rt Hi 7j ft §4 
46 E & o fc 0 , / X/l> 5 4 ajtfllSSDLTWV^RBitftta-eSa^ttlBEfc^fcO 

[ 0 0 9 0 ] 

LcTIi, * »tt#E a -T * C T 5 2 a . 5 2b 

. 5 2cE43tt5M*S%£i$B*-f£>-f<fc-5ELfctf, c©ci:EIBJ£SftS<:i:»i*< 
, «|ittfSiatfif*E*j«^««e?n**-f fc7?58«l»*if*5 2 a. 5 2 40 

b. 5 2 cEfelt5!Rja«4BflB%-f6-rci:tRlfle-efe5. 
[ 0 0 9 1 ] 

& E , tt±<D«t5K*«inft'N"7 FA-F'j7>/*2tfg|?n57''jy^Il?;M 
[ 0 0 9 2 ] 

X U > * * f* 3 « , lIBBiaffBl 5i:iti5ic, 'n «y F * - h U y S7 2 # « * S ti 

3 'N >y F * — h U 7 ^8135 6 It, ^7 K* - h U 7 ^ 2 Fi)~ h U 7 

6 1 E««F, lUtSftftCNv H*- h y y ^Unmme 2 £, M F** y XfcWBfl 

t5A-yK*t77'SilHS63t > e»ttP**&*ttf*t&8«««64fc» feftlfttt 

SI 6 4EfBS«P*ttte-r ; 5t6«P6 5 t, MMflf 6 4A^flE8ttP* l ffi*l*n4Sf 50 
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[ 0 0 9 3 ] 

'N»F*-h!)yJ'81*6 ltt, 'N ;y K # - h U «y 2 g ii £ ft 5 H T' fc •) , M fir 

f*K»ttfcr--*a»)fl]S'J*fT3 *6 , *\ » '?7*2 8 <D tt tB ® 2 8 a t it fir "T 5 IB 

ft IS P © IS ffi t PS ¥ ft * 3 <fc 9 K *\ v KA-h'J7i'2A ( 8iStl5o ^ v F A - h 

SP6 1 Kfl bT»§i«ni£tC'N<y F * — r- y ^;«8li6 2K*oT«8*ft*. ^ y F 

»KRlfi6lcfi5«p-r5fc«>0*«-e«»), 'N-v K * - h y »y 5> 2 KRtt 6ftfco* * 6 2 a 10 
£:/y^#*ft3CD&lt?L6 2 brtfcRtt6ftfcH*bftV^*tS0tt»as#fc«it'f* 

c ^ k <fc t> t y y ^ * *f* 3 k. is it e. ft it mmm 3 aicffitsiaKLfxy f * - h 

[ 0 0 9 4 ] 

^ <y K * * ? 7 M S3 ttfll 6 3 ti . <\? FA— h y 7 •>* 2 O 7 K+f 77*2 9 * M ffl t 5 
ggMSrWbTfctK EH % ft o t * tc "\ -y K + t77*2 9 * ffl M b T *\ -y F f 7 7" 2 8 
3^E»«PKWLT«aT*J:3Kt, 01 9J » 7 b fc i: t tc -\ >y F + t77"2 9 Zfflm 
LT'\7Ff77"2 8*«It5. IS & Sff M 6 4 « , IB ft IS P * Mmt « SB ffil SP b 
Tfe 0 , P 8 5 *> 5 $ ft 5 IBfttt P * 'N y F * - h V v V 2 <D *\ y F f 7 7* 2 8 

s-eatasb, -f > * 4 ^RtaisftfciBfttt p *»«p 6 6 cuss LTanflw^aia-r * 20 

„ & *S P 6 5 ii , *ft»ttt««64»CE»«P*«l&"r*IWP»T?»t), FU^65a?lC 
a»tt©IH»ISP*«JibT^hy^-r*i:fc^-e**o SEJKP 6 6 »*SS 1 

ttffi*ftfclB«iKP^IftS^»««64KJ:*)*iiS*ftT»m*ftS. 
[ 0 0 9 5 ] 

cCf, tt±O < k5K*^*ftfc^y>'*fiHlK*401*J** | Jffll"r*WflliB7 ICO 
l> T HiB«#!H b T KRt £ . 
[ 0 0 9 6 ] 

m w 11 k 7 1 \t , 0 1 6cgti9ic v > 3 <D&mwiffi*&wit v > $ w 

g)S$7 2 & fe £> ^ > * 4tcWlCf-5^-y F f 7 7* 2 8 K « ft * * Sit » * W » f * 

m w a? » 7 3t, ^gu^Bi:(i#<oAai^*fTdAm7j4S?7 4 as/D^fAi 30 

IB ft £ ft fc R O M (Read On 1 y Memory) 7 5 t, Sr # ttl £ n fc frj iiP 7" 
U?yL.mt? i M.frlii2ft2>RAM (Random Access Memory) 7 6 £ 

[ 0 0 9 7 ] 

xy yzmm®> 72a, ffiuwai: 77* 6 <o *y » <m t a -3 t , *\ >y f*-*- y -/mmmm 6 
3^^^-r5Sgfjt-^^sgii)$-tiT'N-yF + j f-y7*2 9^p^p^-r5. s > ?v >$m 

%B»!i*-a-T^'y>**(*3oiettP6 5^6iBS«p**e«b, iBft&»c$isp 6 6 
s $ *s -r 5 . 

[ 0 0 9 8 ] 40 
qttH«iJHSi57 3 {4, Bl TKSTAH. 3^<D5Sfiffitatt5 2a, 52b, 5 2clcl 
Zfctb <D MM 8 l a. 8 l b t, Mm 8 I at3O058ll!iaa#5 2a, 52 
b. 5 2 c toimMft&Wilk* y / *7 £ # 5 « iS X ^ -y * 8 2 #8 & ft ft 5 2 a 
, 52bC«a«ft*ES«POfi^fiK:fe»t*-fV*«»iOJll»fflH*iliiJI|-rsSl 
<D»5*(ilBliJffl)S158 3 i:, H^ffi}7[{*5 2 c \c 2 ft % MM* ®\B LX << y 5 i&lft i O 
§^ffiB^Mt9rS^2<D»^fi[H»J®g|584i:,miOt?Pttll$lJS9i58 3lCS^^ft 
/ X)l 5 4 a^^^fCbTRttilTjlRj^^JO^^Sm 1 <Dtttn73(6]^]^gP8 5 £ , ^2(0^ 
9Pffi ■ AiJ 0 ffi 8 4K»«*ft/X;l/5 4 a*4»'C>KbTia:W*lPl*«I»)**4a2©i!ta 
?3 (pJ^JgSgP 8 6^, ®10ttm73lR]«^!gP85t«if|8 1 b tOSKffiltSSl 0»» 
lueiHSRSP 8 7t, ^2CDqtm?3(p]^«!a58 6 t « J© 8 1 b £<DmiC iiL lt5I2«i» 50 
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ffi SI IP g|5 8 8 ££fif*3millH]S&T'&2>o 
[ 0 0 9 9 ] 

i!8 1 ait. %H»52a, 5 2clcSi?tl> MM 8 1 b « g 31 ft B H fiB BP 8 7 

. 8 8csi^n> * fttf*«ia]i&fc*«t*««&* *«@ittfc$f&*fts 

«!®8 1 a, 8 1 b*l*lilTU^tf, 0|*.lflM»*7 7«rt»&ieS#*& 
CO l 0 0] 

g|5 7 3 t#o*>/*7*«»rs. 

[0101] 

»10«5PfflHM»»83tt, tt?Jtc8^£ftfc5§&&tatt 5 2 a . 52b<DH<D*£K 
SM^tl, C ft e>5£^Jgtfif* 5 2 a , 5 2 b K {ft*S 2 ft 5 tt « £ M 21 1 Z> Tz tb © g$i 8 3 
a, 83b, 83ci:, :n6jtfi83a, 83b. 83c£fgM*ri<*52a, 52b 
tOHKEISnSiS^X-f'vf 8 3dt*Iit^5. C(DS§l©$l3PttlH&JWS58 3 
li, fiti8 3a, 83b. 8 3 c*<S*5iftlittt%*U» «*X^-yf-8 3 dO«0«* 
K*0«Jftfitfl#5 2bK«tS«n5«a[M*ftfl» , r5. W (* W K , Jg$a8 3c#g&g 
taffitf* t < . ^V>T*ffita 8 3 b At < > fiia 8 3 a ©JSSttttf g /* * < 4 o T fc K) 
, *8!»ttSif*52bfc«*&Sft**attttt» «H5X-f»;f 83d*'IJa83a, 8 3 b, 

8 3 cOMhfcftttShSiMUoTiSfc^S. 
[0102] 

ilCl 1 <D i» 3¥ ■ itiiJflP 35 8 3*^f§ttigiSH*H 1 8KSt. C <0 H! 1 O * ft II ttJ 
'&®8 3 1*. HPJtttttcSttS ft fix 8 3 a . 83b, 83ct. *>/*7£DlZJ«SK 
iD«i83a, 8 3 b. 8 3 c tc {ft £ 2 ft 5 ft iSS * M % 1" 5 X ^ <v f- > 9 h 5 > 5> X * 

9 i. 92, 93!:, xtitntc-m ( r o j xtt r i j ) (D mm \ii m mt ifamn w L 

X MM m% * X << y 1- y 9 V v > V X 2 9 1 . 9 2. 9 3 K 5§ ft "f S IS S Ih] SS 9 4 i: , H 
S HI SS 9 4fcXA«ni«»AA*9* , A*Sn*A*l?9 5 a. 9 5 b t * fit * T ^ 
So $ fc , C©Sl©*9llffiH*!l»8B83tt, 01 7Stfll 8 K * T <fc 9 K , S^tiffi? 
F *ft t Tfg&Jgtfitt 5 2 a . 5 2 bC8M?n, « tft J* ? G * b T H5 1 O tt tti £ IrJ W 
$ g|5 8 5 & £ ft 3 <, 
[0103] 

X^yfy^^y^X^l, 9 2, 93tt,aiO«fKSHWlPffl583K:*lt*«lSS 
X^'^83dT'$D. y-(-91 a, 92a, 93a.7-7.91b, 92b, 93b 

, K u w y 9 i c . 92c. 9 3 c*tnf ni^ti<>s, f it, vi-y 9 v^y 

i/*X 2 9 1 tt, y-h9 1 afttHa@tt94fc»tt3ftr«M©A*Jffl$fc*!>, V - X 
9 1 b^fita8 3 a, 8 3 bOltCglStl. Kl/-f>9 I c tfS 1 CtttBS ^««SP 8 
5*rtLTM#«»SftS»«*fi ; ?Gfc«8lSftSo X^-y^>^h7>^X^9 2(i 
, y-h92 a!!CiiaB9 4C»»«tl» V-X9 2 btffifi8 3 b. 8 3 cOF^tCg 

«stu f is-f y 9 2 c tf%m<®? g icmmz nzo 7.4 v * y 9 v =7 y v ^ * 9 3 \t , 

9- h 9 3 a # Ift 8 I! B 9 4 IC & *S 2 ft, V - X 9 3 b jg ta 8 3 cfflfiti8 3 b (C & It 
2 ft 5 - « £ £ ft II © f« K & M ;* ft , F U 4 y 9 3 ctffiRSf CKS8«nS. 
[0104] 

aiaiaiHi 9 4 tt, am«i*ai*-r«-A*-ui*o a n d@b i o i , 102, 103% 

{g * T 5 0 A N D IS gg 1 0 1 (i , ffl7jSPA^^-yf>^F7>->"X^ 9 l©y-h9 1 
a IC & 8! 2 ft. 2-0<D\Jlffl<Do%, -7?^A^«TF95alC, fti £ A *) AS! ? 9 5 b (C 
« « * ft T V * . ANDlHlSSl0 2ti, WA»tf7'f7fyyh7fJ'X?920y-b 
9 2 a IC M £ ft , 20(7DA^SI5<D9^. - ft ft \Jl fit? 9 5 a K f > A - * 1 0 2 a £ 
^LTSMfn. HS^iCXTJif 9 5 bfc»««hT^4. ANDBBl03li, Bit)®> 
>yh7y>'X^ 9 3Cy-h9 3 alcliJtl. 2O(DA^SI?<09^> -7? 
A *> iS ? 9 5 a * ft , flS7?tfA*l«?9 5 b y M - * 1 0 3 a4/fltgl 

?ntl>5. 'fyA-M 02a, 103a&,A7ja$?95a, 95b<t0A77^ftrc 
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W»Aa«*t*KIE*#TANDia»l 0 2, 1 0 3 iCAJlt So 
[0 1 0 5] 

C©*$fc*li808l©«9P{&BIMtP»8 3tt, 9 5 5 bCttK To 

J ©MHA^If ^A* JtlS fc, HfSS®!® 9 4 tCfcttS A N D HI g§ 1 0 1 . 102. 1 
0 3Cfelt5^li)Afflli TOJ 5:^:0. X-f-yf >yh7>"^X? 9 1 , 92. 9 3 *^ 
T *7 <DVif£lC%r>Tmm®l? F , G©lfflfittS#!iSEft5o f * * » Sgl<0*#{ifi 

[0106] 

St 1 ©MffifllMtPflJ 8 3 A^3^?9 5 alt r 1 j . AA«f9 5 blc r 0 J OM8 
Aft4l^tfA7J£ftSi:, ^Iile]ES94lCfclt5ANDlHlESl 03©tti2j«JSttft* r 1 J 10 
fcfctK *W * ^> y h 5 >'>*X * 9 3 XDftMK £ *) mm*®? F . G<DN(i& 

ti83a, 8 3 b. 8 3 c jg W T* ft St * ft fc « IB K * o T « fe * £ * M % S ta * * T C 

£ ic & s„ r* fcs, ^io«w{aiiitiij»a583©«iftx-ry^83d««fit*t*«Si 

{fi<0&}a8 3 c»C««;£ftfcttJ*Kfc*. 
[0107] 

8l©B9K&B*J»«8 3ttx A^lffif 9 5 a(C r 0 J , A7j4S?95bfC r 1 J 4) M 0 . 
A73«#tfA7j£ftSi:* M9|o|&9 4C&tt£AND!Bllgl 0 2 £0 tB fit f£ ^ r 1 J 
fcftD, X>f »y h^^^X^r 9 2 /£tt^*y©««Kft 0»«t«l? F , G © H « & 

ta 8 3 a. 8 3 b««ia3fiJ^»«E*ft/*c«JI8Eft-3Tz:#BK*t*«aiafit*^-rci:ic 
45, ff 1 cD»3ifSfi$ija3)gP8 3©«ISX^7f 8 3 da<-#Bfc***«tt 20 

{! CO }g Jn 8 3 bC»««nft«»K48. 
[0108] 

»10fSHili»W8 3tt, A 73 « ? 9 5 a . 95bEHlC r 1 J O M » A *J « 5 

A^snst, mmm& 9 4 icisif % a n 1 o \ (Dm-hmnvtf r 1 j x 

^7fyn5y>'^9 1 ^»t^*>Ottttt£ft!3»ail(l?F. C CO R8 f4 « ft 8 3 a/c 
tt^»«*ftfc«JHc*t>TSfc/h**ft««6t%^'ri: fcfcfts. fftto-fe. SlOf 
3P ffi B WJ » 6P 8 30«iX-f'yf8 3 d B t> /.h S * « tri 8 3 afcBttSftfctfBK:** 

o 

[0109] 

C CO J; o K , £ 1 CO g 5| ffi M U M gfl 8 3 « , X ? f - > h 7 > ~>* X 2 9 1 . 9 2. 9 3 30 
*«J 0 S C £ T'giSf F , G cOHcO«MSm^^ft$-y-T, ft $ & fit ft 5 2 b »C ft 
t&SftSBSftfclMW*- So 
[01 10] 

0 1 7t^-ra20»5PffiB»J»»8 4»4, »«UfSlii(*5 2cK:«l6*ft*«8lt**J«ir 
Sfci&COSla8 4a, 84b, 84 cfc, :h5fiti84 a, 84b. 84ci:Slfitii 
ft 5 2 c i:cOHfceeBSft5^^X^<y^8 4 d * H *. T ^ 3 . C©»2©»WffilB*iJ 
Wf 8 4tt, fita 8 4 a . 84b, 8 4 c Sft Sfiffiil^S b, «lX-f 7f 8 4 d« 
«D«i(lc H *>ftm&triW 5 2 c KM®? tizmi&mZfflmT Z 0 *<t«IC SM8 4c 
#Bfc»ta«tf*:*<» X^T?fiR8 4 btf*K, Sfct8 4a©g*i4!>b<gfc>hS<£ " 

o assiattf* 5 2 c c«ie« ft 5*at««, «ix^-^ 8 4 d^stis 4 a . 40 

8 4 b. 8 4c0raftfc«RSft*a»fc±-3T8fc£3. 3: ft > C©B2©B5PffiBiWffllfiB 
8414, ftffitt? H*:ff bT5gf}«ffi{* 5 2 c KSttSft, & <9t W ? I * ft L T B 2 CO Rt 
a#lR]«J«»8 6KBSl*ft*. i:0»20JtSPfflK«HP»8 4tt, ±*£bfc!glco»$ 

ttB!iPj»fflj 8 3 1 raawsBums-p* ») , rattwuiff, saa^tT^fts c tfrt>mm*%i 
m * % us f s o 

[0111] 

£ 1 <Ottm?3[S]^^g|5 8 5 fi , 3J&X-f-y^8 5 a * «t A , l -v f 8 5 a % 9] 

Oli^Siltt^ f?3 1 (D9#ffifl$Jfiffi8 3*g 1 cO«#{ifi!Hffia58 75r^bTWiH8 

1 bEgiSt5frgb<li^7>KK8MSt5. fit, |glcORtm73lR]W$gR8 5 

li, W*X'Ty^8 5a*W»)Si*T*l©«#fflB«Hlia58 3*««i8 1 bSKIi^ 50 
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S ^ tc L TUMinft 5 2 a, 5 2 b #ttR S ft T ^ * TRfc Ift * W t> * *. * * 
S tC«J»«*tf* 5 2 bfctttt*ft.5«M*IM»"r*o 
[01 12] 

CO^l©i±W75fa^M8 5£*1-||fiffilI]?&0£01 9 IC ^ f <, CCDg!l<D>y:l±}75|p]tfJ 
^ 8 5 It, *>/*70«*KJ:t)«10fSPttl«flP*8 3*««8 1 b iclgft £-tt 
5*^7> KK**«*Sfritl!lPt«X'f7fy?h5yJ'Xji 111. 1 1 2 fc, A 

73£ftft-ffi ( roj xit r 1 j ) (DHAAI^tiHHi/Tlii^tx-fiif > 
^h7>-;x^ 1 1 1, 1 1 2tc»ftr3ii3iBiBi 1 3i, iaamss 1 1 3 icA73£ft 

3itr#A73<l^#A732ft5A73i&i?l 1 4fc*flt*.T^S. tit. c (Dm I <Dt±tiiJjfa 10 
«&iS5 8 5 It, Bl TStfBieicStJi^C, »tt*B?G*ftl,T«l©«9Pffi«IM» 
8 3 It 8 ft £ ft , »«(i^J*^LTlilO«*iftlll»»87lC, S1«?K*^L 
X f v y KKSRSftSo 
[01 13] 

x^7f>n7y>'^?i 1 1. 1 1 2 it , »i©i»ttH55ifii«i»»8 5»c*tt*«Hft7, 

^7f85aT*0, y-H 1 la, 1 12a, V - X 1 1 lb, 1 12b, V l"( V 
1 1 1 c, 1 1 2c% ; £n ; ?fttfi;LT^3 0 f LT, 1 1 It 

, y-M 1 1 a ft'MHtt 1 1 SlC&ftSn-ffift^cDA^i^ft 1 ?, V-X 1 1 1 b 
tf*M?J*j>LT»l©»»ffiM«i»87lC»«*ft, K W > 1 1 1 ctfX-fy 

f - y ? h 5 y y* x * 1 1 2<ov-xi 1 2 b ic $ m * ft * o x 4 v =f- y ? Y 5 y v x £ 1 20 

1 2 ft, y-hl 1 2 a II SHOES 1 1 3 ic jg ft £ ft , V - X 1 1 2 bAU-f 7f>^F 
7 y y* X * 1 1 1 © H U > 1 1 1 c IC & ft £ ft , Kl/'fVl 1 2c*'8li?K*^l 
T^7^Flc8««ft5, f LTX-( , 7f y^h7y>'x? 1 1 1 <DY y \ 1 1 ci 
X-fyf-y^h^y^X^l 1 2CDV-X1 1 2 b t ©lO^jSlCgltSf G L t S 

i © » $ & i $j $p sp 8 3tfmffi2nzz. ticzzo 

[0114] 

n a @ m 1 1 3 it, masi^ta^-rsiiA^i-ttj^iooRiHiKi 2 lstfuaa^stes 

#Tffl73t-§-A73-J±i73<DNOR|H]Sgl 2 2*fl|*.TV5e ORIalSSl 2 1 It , tti 73 % 
1*7,4 v*y 7 Y?yi/XZ \ l ioy-H 1 1 a ic & ft 2 ft , 20©A73Sl$©9^, 
- 7? A 73 48? 1 1 4 Id , flSTatf^vyKteaaSftTV**. N O-R 0 SS 1 2 2 ft , ffl 73 30 
gPtf X^7f y7*h7>">"X^ 1 1 2©y-H 1 2 a It & ft ? n , 2O©A7JgP<0'9^ 

, -»«<A*«i?i o 4t»»«n, mft&fyy vic®mztir^Zo 

[0115] 

&±0£3ft8j£©!fIl©ttW;£fo«Slgfl8 5li, A73«7 1 1 1 4 £ 9 11919 8 1 1 3 IC 

r o j <d m m a 7j a ^ # a 73 £ ft 5 i: , n a m us 1 1 3k*^*orhisi 2 1 1 * # * 

tti 73 fl It roj t ft 9 , X^7f7yh77-7X? 1 1 1 £ ;J- 7 <D « H ic L , IIIhIK 1 
1 3lC*5lt?>NORI§]8§l 2 2 IC *5 It 3 Hi 73 <§ It r 1 J t§v, X-f 7 F 7 >'7X 

* l l 2**yo«ii:ti, -75, A73ffi?i l 4 J: t> 3ft SHI 88 1 1 3 ic r l j <DW® 
A73ffi*ftfA73Sft£i:, H a HI SS 1 1 3 ic 43 it 5 0 R HI g§ 1 2 1 ft It § l±J 73 fit It I" 1 

j t ft o , ^7f>n7>->*x^i i i**y©tticu names i 1 3 ic « it 5 40 

N 0 R HI Eg 1 2 2 IC 43 It 5 tti 73 ffi It I" 0 J tftO, X^7f y^'h7y7X^ 1 1 2 % * 
7©tllCt§„ 
[0116] 

CltOctolC, ^l<DRt(il73lp)^^g|58 5 lt, X^7f yyF7y-7X? 1 1 1. 1 1 2 # 

13 B# IC * y * 7 ttlUC ft 3 C £ , X^yf^h^-^X^l 1 1. 1 1 2 

It - 7J * V ft *§ <D £ * , ftU75 it&-f* 7«HIC ft 5, ^Lt, HI 1 CD tt Hi 75 ft <ZJ $ $ 8 

5 It , X -< >y y y h v y S> X £ 1 1 1 ft* y fig © t * ft Mi 1 <D 33 3* fit S M ffll 8 3 

m i <D^^mmmw3 8 7 zirLxmms 1 bicgft^ns^icu x^7fy^h7 
y s; x * i i 2 y « g © 1 1 it ir 1 © * ® (a a dhj n s 8 3 # y 5 y k ic & ® s ft § t 
•5 ic -r 5 o 50 
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[01 1 7 ] 

iai7lC^-r^20tttB^|p)««!gP86(i, ««5X^-y^8 6 a?Ix, Z.(DWWlX4 V 
^86a£^D«!;l£>C£T', % 2 (D^WiiLWm®® 8 4 2 (DmWitiWmB® 8 8 * 
/fLTfl!8 1 blc»«£-£3freL< 14 ?5>K ^Lt, Jg 2 <D ft ft 75 

ft^M 8 6 (4, 4»»*>ry*86a*«D»*T»20a»ffililW*l»84**i88 1 
bgb<a^7VKtgllt5aT\ /X;V5 4 a.fcDl'^iRjBifcWXTfcttta, 
Jig*;£-&fcffilifc*K:LT-f:'*«ieP5 5 a<fc9^y*4tffft^£ft37?|n]-r'[>i:tti£ft 
K?8J»»tttt:5 2 ctc«^$n5«j5ii^|iJS|-r5o 

[0118] 

£ fc , C<Dtfi2<DtttB7JlR]^&g|5 8 6 {4, »8«7 I *^ LT» 2 0»fftilW»98 4 
KHg£!Sn, L 5^LTS 2 CO » ffi « P gjS SB 8 8 S « ffl ? K * ft L T ? 7 

>KlC««!£ft*. ft*, $ 2 <7)ttaJ7Jlp]«&SI5 8 6 it, ±j$ LfcSS 1 <D tt ttl 7? ft <2J M 

8 5 £ hd $ o id ss $ $ r- & o . tta*<ff fens c tfrbmmttmwzGi&t 

[01 19] 

m i ©«wffiBHffli»8 7 a, iaifes i <D»$<aB$ij$pgP8 3 tas^b^nsct 

T*58J»»ffi{*5 2b£4Kiie*n3BiftB*S&K:iB«L, %mm.tfifc 5 2 a , 5 2 btfl 
[0120] 

C <D 1 <OS3i<5ifig3gi5g|58 7%^-rHfffilHlSSE^02 0 K W "T . C»S 1 O » $ {iZ fl lH 
gp g[5 8 7 fi . S?lJ«JBKa»«nfe««tl 3 1. 1 3 2 t. * > / * 7 <D 9) WllC & K> tett. 
13 1. 1 3 2K«»Sn5«»i4MIPt5^'f7fvyh7>y^* 1 3 3, 1 34. 

i 3 5i, A7j * nfc - it ( r o j x« r i j ) <Dffl®\jjim%M®stn Lxmmm^ 

*7, << «J * V 9 Y *7 y V * Z \ 33. 1 34. 1 3 5(c£ft-f3Mt9lil&l 36L il 
HSSl 3 6 ICA7J Z ftZMWXtllt^tfXf)* ft% XJlffi? I 3 7 a. 1 3 7 b i: £ «§ A 
T^5. $ It » C<D3!l<D*WffiBSWfflS87tt» 01 7SffB2 0CitJ:7K, 8 *S 
4ffi?J^^LT^l£Oqtttl^|pl«^g|58 5 tl, *tt*S ; ?M*fl'LTM8 1 btC 

St SI $ ft %> o 
[0121] 

X^-yf>^h7>^^?l 3 3, 1 34, 1 3 5B, $10ft9PffiBnilffi8 3f;:fttt 
5«»E©g{t«#Sfci&0ttiftX-fv*-'Pfc!K'7 t -l"133a. 134a. 135a, 
V-Xl 3 3 b, 134b, 135b, Fl/Ol 33c, 134c. 1 3 5c4?nf 

ni*T^5. fit, v =f-yy v v y v \ 3 3«, y-n 3 3a*<»a@K 
i 3 etcgM^n-fBfi^^A^gptft'?, v-x 1 3 3 b tf&mm? j ttftLxm 1 <d 

tttB73l6]^^g[58 5 *U 3 3 cft*»«iB?M*7>LT«»8 1 b 

i^tlSo X^vf^^hf 3 4 14 , y- h 1 34 a tt 9 Is] B 1 3 6 K ft «£ 

jn, y-xi 3 4 b !b< s ta i 3 l, i 3 2<D|»e»«S*U YV<< y 1 3 4 c S « AN 
7MiegiJft5 0 x^;fyn5y>7?i 3 5 a: , y-n 3 5 a §£ 9 H 88 1 3 
6 icft^s v-xi 3 5 b^fifii 3 2©ffijni 3 i ciiJ ns-ffltswiolte 
tat tc s $ n , k v ■< y i 35 c*«»«JS?Mei««n*, 

[0122] 

MIEIB1 3 6B, tia*lH7Jt«rA7]-ffi7JOAND@Bl 4 1, 142, 143 
* ft * T l/> 5 o ANDH1SS14 1(4, tiitlffltf X -< y > Y ]. =j y V X $ 1 3 3 <0 V - Y 
1 3 3 alCSMJtl, 20<DA7jg|5<D7*>, - 7? A 77 ft =F 1 3 7 ale, ffi 73 A 7J ft 3 s 

i37bt»«iftT^j, AND[Hiesi4 2t4, itititfitf z> j v ? y 7 y ? y X 2 I 

3 4 <D Y - h 1 3 4 a K ft 3t £ n , 2O(DA7jg|5i09^, - £ *» A 77 ft ? 1 3 7 a tc > 
M-M 42a^^LT8Un, fte£tfA7Jft ; ?13 7blCftl55£ftTt,>So AND® 
Eg 1 4 3J4, tfj 73 # X ^ 'V ^ > ^ h ^ > * 2 1 3 5 <D Y - h 1 3 5 a lemffiZ ft, 2 
-DV>\tl3<r)0%, -75tf A7jft? 1 3 7alCft!fe!Sn, {fiTJtf A*)ft? 1 3 7 b IC >f > 
A - £ 1 4 3a*MT8R?ftT^5. > '< - * 1 42a, 1 43a (4, A 73 ft ? 1 
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37a. 137bJ:DAa*ftfclM»AflB3*filS;£-£TANDIII(Sl4 2. 1 43 K 
Kilt 5o 
[0123] 

''C0«k3ft«tf0«l©B9»ttB»!II5»8 7tt, ATjffl? 1 37a, 1 37b IC i: IC T 

oj offlflSAflB^ttfArtSftSfc, musss i seesittANDioNM 4 1. 1 4 2 

. 143lc*5tt5Sffi^<ltiroji:^»),X-r-yf->^h7>> 7 X^1 33. 1 34. 

1 3 5fl«4T*70«8Kft»)»««?F, G<Dia«*e»tt«K**. C O ft » JB 1 O 
S SMS B P fili 9$ 8 7 TB, X.f7f>?F7>> ? X? 1 3 3. 1 3 4, 1 3 5tf4T*7 
lCft§i:,Mffi?J, MOR«itei«Clc4«i:^6. X7J*?13 7a, 137a 
tJiJUA^lif tLT TOJ A^ffiflcA^JtlSCttf^^i^cA^JSf 13 7a, 1 10 

37afcA*Stt*ffl»AaM*IM»-f*. C ft tc £ ^l<D»PffiHPgi5g|58 7 T* 
ti , X^'yf y^F7y>*XJ 1 3 3, 1 34, 1 3 5tfit*7«IIK45:ti5 , l< 
» X-f »f 1 3 3, 1 3 4. 1 3 5<D5t><Dfttlfrtf*yft1&Ot%. 

[0124] 

S10»WffiBHfflS»8 7«, A * *B ? 1 3 7 a K r 1 J . A t) « ? 1 3 7 bIC TOJ © 
©JSPAftli^tfAftSftS^s SI 9 13 ft 1 3 6tc*3ttSANDH]gSl 3 5 © ttS ?j B £ if & 

r 1 J £ ft ;Wv*>^h7>5>X*13 5J£l*tf*;'0ttll8K:a9»ttB?J. M 
©H«fifa 1 3 1, 1 3 2#BMT»«*ftfctt«Kft^T«fc**fcB«tt*i***<: 
i: ft 3 0 20 

[0125] 

Bl0B9HftBHBJ«87fcl:, AA«?1 37a 1C I" 0 J , A * « ? 1 37b 1C r 1 J © 
H tP A 77 fll *t A 73 £ ft § , 16 II HI ft 1 3 6 IC It 5 A N D m ft 1 3 4 O tB 13 B fc It *< 

r i j i: ft »k -y fy^F7yy'xn 3 4 Ktftf* y o>&m tc ft DSMSf J , m 
<d m a & $i i 3 i £ it # s tt * ft re « $ ic ft o t - s g e a * ft B m » «t * * t c t c ft 

[0126] 

£l0&aftBn0&8 7 tt , A 7j ffi ? 1 3 7 a, 1 3 7 b 1C £: & fC r 1 J <DW®Xt)\M 
mfih-h*n%t* H a HI B 1 3 6K*Stt*AND@i&l 3 3 tti 7j B felt r l j i: ft 

X^'yf>^h7y^X?l 3 3/cltA^>«««|{CftoT}gii*^J, M01IC& 30 
Jfttttfft&SftS c i: ft < m t 'h£ftBMfi*i**-r £ i: ft 5. 

[0127] 

C «D £ ? IC , £l0>£#ttBiRflS3P87fi, X^7f>^l«7>-7X? 1 3 3, 1 34, 
1 35*«D«A5Li:f8ia7J, M<DH0BBJSifi*«<fcStfx Jfl 1 <D » B $iJ 

«8 3c«tte*ft**«t**j»-r5. 

[0128] 

0 1 7fcjK*£2<D»?|iffiB>IBJffl8 7a:, iiiLfci20li(il*ligC8 4hi*^ 
fc£ftSti:T?£!»Sfiitf:5 2 cK#H&Sft5BMB*S5lCiHSiL, ^>^«ISn5 5 
aiMy* 4tf#te*ft*2F6lfc*Jtt*l'>*»Si i 0«WfflB**6»c«3^<HWr 
So *fc, C0B2<DB#ffiBIHfli5BIS88»i, BBB? I fcfl-LTB 2 ©RtfltfAWBS 40 
86K»«fh, M*ft LTBiS 8 1 b 1C 8 ft S ft § . ft *5 % 18 2 © » # ft B 113 

«i«88tt,U:aLfcai©»*fli^ll«»87fcH«0l§l»«tf?&D, P5 « O » ft , 

nm #fir t> ft * c i: *>> e> g¥*g ft m m z b ftf s . 

[0129] 

fit±©±oa«lK©i»tai»J»a7 3Tftt, Bl©B5Pffifi*J»a583©Wift;Wy?-83 

dfttfg20)B»ttB»J0iS8 4 0flHX^7f8 4 d^*7(CLTSl © « $ {£ H f&J SP 

gp 8 3*^««ia*t(*5 2 a. 5 2 b fc *S *§ B , £20«*ttBMfltf8 4 « J» » *t (* 

52cfc*6»«li©i:t, «iix-r<y^8 2^*>'tc-r?>i:, B il 8 l a 5> B Sit it ?"J 
KBBS ftfc!8^«ta<* 5 2 a . 5 2 b ft If % & fi fit ft 5 2 c tc « * ft 5 (B9PBBM 
BP£R£ 8 3 . 8 4 KttBWtfBft*^) . C © t * v tttt&tf«n-ttXlltS&tt 5 2 a . 50 
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'5 2 b 14, * ^mt&mW 5 2a. 

5 2 a . 5 2 b T* f£ £ S tl & ft <fc < 4 5. 

[0130] 

^yFf^28Tli, %^Itt<*5 2 a, 52bT<58£-f3&fttfB&P)-< 

»J»«ttft52c-C»£-*-*J»»tf»»«*i(*52a. 5 2 b <t D^*V^l t*^, -f > 

5 stn** y 9fs.m*m&5 3 affluo^o^t^ns 5 a §j t* § ft f s <> c 

nfc*9, *\7Kf »^28ftt, ^y^H5 5rtT^y^4 5ffffit5E** , il5 

3a«4:-r>*«»P55a«li:Tf«n-i:**ci:**6,-ry^4 0Rtaft**«-r>* 
n/t-o^asii^Bii 7*1 5 i aT**-f»#££»®t5, 

[0131] 

$ fc, 0 17 CS-TttaWIP* 7 3 T-t4. % 2 ©»Pffi»*lJffllSI5 8 4 © « SI X 4 v + 8 4 

5 |K83a, 83b. 8 3 c <D o % <0 ffi ft t <D 8 B * * y K L > ® 1 <0 tt tfl 7? 14 « & 
g|58 5 «««X^7f8 5 a * ? 7 y V K®mb tc t Z K . 1 <D *t Hi £ ft 8 

Mfixtt 5 2 a . 52b©M»7alRl, t4t)«B2 1 K*tJ:5t, 0i*"£fl]W75lp]fc:*5 

ttS»J»*tf*S^Sift{*lllK:3: 0 » 0 2 l*fc8JW£faC*5^T» »3*£ 1 5 1 a 

[0132] 20 

8301K 8 3 3, 8 3 b, 83cOfltl*'E»«Sn5Ci:T, RBfiStftSZb'Nft 
»*n5*i«i« t *4<*9, B5Utt!»©««l«$Fi{* 5 2 a . 5 2 b K « tf 5 « S tl % 

[0133] 

COi^, SlOf#ttI«»»8 3T?tt, fiR8 3a, 83b. 8 3 c f tlf n/CSft 
3 jgffifl t £ £> C £ ^ 6 , »)SX-f7f 8 3 dO«t)»*-Cf8»«tfti*5 2 b KttlSSft 
«f»l*3aillca46**i:i:i!( , 'P**. C tttc £ 0 , ">^2 8tt, 

ffif* 5 2 a , 52bT?»Sr*«HK!m« , 4l5**» »l©*5Pffifi»J»a83©«» 
7-f9f8 3d<!)«5**T»»»ti#5 2a, 5 2 b © jR }S IS 4 B9 H K 3 © » © » H fi 30 
*»ft4*tt#T*, -f > 1 £>Rta}ftK£fg&£in& 5 2 a . 5 2b#MR«ft 

feB 2 1 *££PW7J fifcfc^T, 9?P£ 1 5 1 afr6»»att#52b«EH8lC«ft 

[0134] 

JH* W K , tt HJ M M 7 3 tt , 0 2 1 £ * "f <fc ? K , /X*5 4 afrftdliC-O** 
ft i tfttaSftT«*Lfc«Wj« 1 5 1 a e>f£&JgKf* 5 2 b « K = ««IC »*»tl « 
#£15 lb. 151c. l 5 1 d ©fflttfrfcW>*«« i 5 
•y 7 2 8 £ a)U 0 f 5 o 
[0135] 

s ic p t < « , aiontm*iRi«i«*853!<«y7>Kc«*«nfc*«i"cai©«spfflB 40 

ifiiJ0g|58 3 (0 91*^^^8 3 dtffiffiffi ©!*>*£ <^filn8 3 ctc8£!£4a3i:, 
&ft<* 52bE«ls«h4«a* l lt**<ft!>. 3S&«*att 52a. 5 2b \tVk&Hft 
S«»E<i!>fSStf**>'h*<*5ci:fr&» ^y^li i l 5 l a*»6»fcifi^tt 

tt © • # £ l 5 1 bicii^ns. 
[0136] 

-75, gH©Pttb75l«0SJ«»8 5««y9>KlC«««n7£««i"e*10«*tt«««»8 
3©9J$Xf<y^8 3 d # & *a fil © « 'h 2 ^ M 8 3 alcgiSnSt. 58 J» « 1ft # 5 
2 bfcttlft* ft %&filatt5 2 a. 5 2 b (C (K * tl £ « iffi © 

iSA'i^KiSLt*^ -< > tmrn i it»w& 1 5 1 a*^ita^fiio«» 
^15 1 dicijsfns. 50 
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[0 1 3 7] 

$ , 1 3 x-it. m 1 7 tc ^ -r ? tc , s&20»»ttBifijwtt8 4a>w«;w 

•y ^ 8 4 d**7ICLfc#*T, ftl<DRtaj7JftWftSP8 5©«i!X^yf8 5 a * « t) 
jfc*T»l©*9Ptt«fW»»8 3*M8 1 b tmffit Z t , -< > t'&ffi i (D0ttil?]fa% 
mz 1 K S f » 9P jS 1 5 1 aS»ClT»l ©ttHi#ia«HftW8 5 OttWlX 4 >y * 8 5 a 

btd«. tti£8 l afr&ftttitiSlilollc, MiS8 l b^6©«Mt«*e*n*«ik 

[0138] 

t4b?, MfiM«:5 2 a, 5 2 b <D #§ $J « fig tf, ft 1 © Rt ffl 7? A «J ft Sfl 8 5 © «J ft X 10 
^•y^-8 5a*^5>K»C»aEUfcl:*i:«iJ»Kft4. C ft K J; 9, 'O^I i tt< / 
X*5 4 a*6»ilKi»tttl«nTi#tfti»ljll 5 1 a * « fc , ftlOttttJ/TfSltfJft 
§158 5<09]gS;W-y*8 5 a*y5>KE*«bfci:*i:H:E«lllO»#ffiBK"»tffl»iaj 
*3J8BlK*fl:«*TtttH«n*ci:lca*. 

[0139] 

I#«t, ^l©(±tli73(P)«ftg|5 8 5 A^mM8 1 bfc«tt£ftfc:R!»Tftl0»»ffiB»J 
M 8 3 <D ^ ft X ^ y f - 8 3 dtfttfttf4>Sfc>*:SV'tttt8 3 ctc&^£ft5i:, %U 8 
1 a^6®*8lti:*jH8 1 b 6 #40 ft T»»»tttt 5 2 b K «» * ft * * 

»tffifc/.hS<*9, fg^Jfita* 5 2 a , 5 2 b «C «tt * ft * ««©ll 'h* < * 

<< y \ ttm*A\ 5 1 a*>6«fcifi^ffin©H2 1 3^ -r » ^ 1 5 20 

1 e tc m 5P * ft 5 o 
[0140] 

-75, ft 1 0DfctH«IHjlflaBlS 8 5 tfM 8 l blCal«*ftfc«ll'eJBlO« a lttlllW»ail 
SSO^Jjft^-fy^sad^fittfllOalfe^S^fiSiSaatcSEllSftSi:, « if 8 1 a 
**>&4>B8K£M8 1 b & ©Biffi tfJtoS <* ftTfS&Jttatt 5 2 b »cft*&£ ft « Bfttf 
?£&?gm<*52a. 5 2 b C ft tt 3 ft S gBtf B fc * * < ft S C 

4: *» 6 » -f>^^^i««?P^l 5 1 aft>6ft6XV'ffill®B2 1 K * T * 31 A 1 5 1 g 
* 3* 2 ft 5 . 

[0141] 

ft*, PtUll)fiS7 3Tlt, »l©»#fflBIIW»87Ta«USlafl:52aK«IS«ft« 30 
«Xat«JEK:liW'r«C2:AtRri%Ts3D« l^ifi*5 2 a, 5 2 b^MSSnt^S* 
fatefcltS-f:/**® i ©«#ffiB*S&fcina*<H» , r5C tA't*t5. £ {* « K U: , 
01J » 3¥ £ 1 5 1 a , 151b. 151c. 1 5 1 d . 1 5 1 e , 1 5 1 f . 1 5 1 g 

*n?ti<Dmmicmw? % £ ? m y * & m i ©ttWftjS£i$@ri-f3c£#T<t3o 

[0142] 

C O £ * £ , ft ffi *U W » 7 3 T* « , ft2©3&$ffi^ftJfBg|58 4©tfJftX-<-y?-8 4d%* 
7 tc L tc £ t K . B if X ^ 7f 8 U JBlO«5PfflllWJ»W8 30«J»^-fy^83d, 
ft 1 <Dtttti?jfo9Jftg|5 8 5©^ftX-f'y^8 5 a % « t) «5U C t T, > * $ TiS i © / 
X*;U 5 4 afr&4>RttBAlRl££INt&tt{t5 2 a. 5 2 b*<MK«ftT^*7JlRHC7S«C 
aifcS-ti-Scfc^Tft, S6K»iO«#ttBaPllP»8 3i:JI!l-o«5PffllIliWBl58 7i: 40 

zm&£t>vz> c tx- << y >? i optiasfl*7aB«±K«ft;**«ci:*'Tft«. 

H # W tc « , / X;l/ 5 4 a*^BSBtCttW«ftTB#bfeB?Pjai 5 1 a * + * C , 5S 
HS)ilft5 2 a. 5 2 btfttR*ftT^S7Jfilfc«J»K5 0 jimgfiClBBrttC't'y*® 
*i*B»r*«ik*i«T**. 

[0143] 

£ P> IC. 0 1 7 {C*f tttHMM 7 3 T'fi, SliDi5PfiiWIP»8 3018*7^9^8 
3 d**7lcLft«i1?s M M X -y =J- 8 2 * :* y \c b , ft 2 © « 3* fit E »J 8S Sfl 8 4 lc *3 
& Jg M 8 4 a . 8 4 b, 8 4 c O 5 ^OHnfr t Ogi« *>(C I, ft20RttH7J(Sj« 
ft g|5 8 6©8SX>f7f8 6 a * * 5 > KKBHLfcfctfc, -T > ^7 « i © Rfc Hi 7? ft 
-TV*«liP55aJ:D-fV**S55fc^V*4ffttlB*ft*£ai:ttfi*t0»fiK t 50 
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£fr 150 2 1 * £81 E % fob & RUG* fit HQ * **£ 1 5 1 a 1TB 2 1* 

[0144] 

•tfcfc*., ^2<DtttH^[p]«^gl58 6K«fc»jy5^Kfc:««*nfcS20«9PffilllW»« 
84®Sfi84a, 84b. 8 4 c ©fa n ft* K fttt S ft « C "C , B&fiffif* 5 2 c 'vft 
ft ft < * 0 , 3&«*a<* 5 2 c (4»4f *»«ft^» 2 4> * # tt ■ M * ff 

8 4 0fl*X-f»f 8 4 d * * 7 K L i:.t * *) /h « < * 5 C i: ft^ 6 . ^>>*i5 5 ft 
<0-fy^teft<§JH5 3atlT'^<fi!cft-f3o C ft * !> , *\ y K * v 7* 2 8 T « , -f > 
*iSl5 5flf'fyj'4*jfffit8EA* , «i5 3 a«?B < 45 C t*>5, » 3$ £ 1 5 

1 a 4t"6ElTB2 1 & E 15 ft t to RftlS faK.*tmfH BL*&itHfC 4 > 9 WO* 1 10 
% tt tb T* * 5 o 

[0145] 

C © * , » 2 © ft 9P ■ ttl tP ffi 8 4 T'tt, fiffi 8 4 a . 84b. 8 4c?ftfn* , i§ 
S&taffi^&^TfcD, ttftX'f 9 7- 8 4 d©tt&Jft*.-e5"*l»«in:{*5 2 c!Ci*SSn5 
1|)fi«£3gl^cJ|fte>tf&c£ft^£3C£ft*^ JB2©»5Pffilll!PJ»«J8 4 ©9J&X 
8 4 d <DW 9 5 2 c©*»»4l9BU:3IS»©li*Hie*J*fctf* 

cti'i't, ■< v >? wm i contain m*m 2 l^^EPE^iPitttsw^^T-fy^aai 

©ftpi{S^*3®ra»c£fb ft* T-£S 0 

[0146] 

* {* W C , tttBSiJffllg|57 3 « , 02 lKitiH, / X ;l/ 5 4 aft*6>BSSillC^>^ffi 20 

^ift^ttttl?ftT»3¥Lfctt3*^l 5 1 aft*?>, 02 \ * frftl E ?5 fa b IZ Rtt J5 fa IC 3 & 

mimfrnrcMW& \ 5 1 h. 1 5 1 i, 1 5 1 jwfaftft^K-fv^ftiSN 

J: 9 ic *\ -y Kf 7 7*2 8 * M M t5 . 
[0147] 

H tC §¥ L < fi , ^2©tttH7?lR)W^g|5 8 6i^7> KKSi?nftt)!STS2 0S?Pffil 
ftj m SB 8 4©^)^X-i , 7f 8 4 dft*ffiftffi©gfc*tv*Jg*a8 4 c (cMi^nSi:^ % m 
ifi*5 2 cCftlft«ft*««l3V**<4oT«»iaa[*5 2 c ±CD-<> t %.m<Df$.%tf 
8 4 d**7fc:Lfci:#J:!)jI<fcSCi:;fr&. V * $ ^ 5 5rtT*f>^ 
4£}¥EEf5i , ii5 3 a lOff 7JtWLT^ > *«J6P 5 5 allOEAtflBftX'f ?f 8 
4t*7tLftklJ:D*«<4!l. -f>^«»ltt-»9»J«l 5 1 a ft* S> 0 2 1 *££P E 30 
£ft£tt£tt#ft-efiti£</*4uB©»3*£l 5 1 hlcft3f£n£„ 
[01 48] 

-7?, Sg2©BiHJ£ft^&gP8 6ft<y5yKK««*ftfc#»T?82©»Wffili»J»»8 
4©«^X-f<y^8 4 d*'»RlOit.'hSV , SSi8 4 alcM£ft3t, fg^ffiffitt 5 

2 c »c«*&*ft5i«[* < «t»^«<*oTa»!naet*5 2 c±©f>'*Mi'S©)£Sft*«& 

X^yf84d5 ffita 8 4 c K8«Lft i: t J: !) t S 6EK 45C -f > * fSS 

5 5rtT-l'>»4*»ffi-r*llia5 3 a«OE7jCj!ftT4'yi'«J6P5 5 a f ij © £ *l ft* 
« t> 'h 2 < * »> , -fy^iKifi'itiftWjSl 5 1 a ft* £02 l'*>£l$E7 l j|n]fcliKtt73lp]T' 
H&3§vMuB©»3»£i 5 1 j ft Sf £ ft 5 . 

[0149] 40 

ttffiSJ»a&7 3TMi, 01 7 JC * TT =fc 5 tC , ffU©ft3l{fiBfti<JM8 3©l?J8!X'f' 
•yf 8 3 d**7KLfctt*T"\ Sg2©»ttfJ7$'fi«J&SI58 6 0««X^7f8 6 a^»D 
»ATS2©a3¥ffiB»Jliia58 4*«Sl8 1 blC&fi!£-e5i:, -Y^i'^rS i CDR±ttS7?fol 
412 1 tC^f ft$£ 1 5 1 a*«KLTS2©rtl:ffl55lRlWlft*8 6 © W $ X-T 9^8 6 
a*y^-yKk:««ELfci:*i:ttjS»©^ri«ite-r*c:i:ft^*-*. 

[01 50] 

C ©»§^, ^II^SJai*5 2clC(i, mm 8 1 a ft* <=> « *S £ ft £ W flit © (ft . ttft 8 1 b ft* 

t>cr>mmt>&&2 n% z tic%% 0 tftt>*>. fgMtaft 5 2 c a, 35 2 © qt m 73 isi «a « 

g[58 6 09}»X<f y ? 8 6 a*y7yHC8»Lftt«J;0l^iafif»l!lt8. c ft k 
it). * i /X;l/54aft*P.BS^fitCi>±t±5^ftT«3Pbfc»3*^l 5 1 a* 50 
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[01 51] 

JH*ttfc» 1g 2 ©Rttt£6]W«« 8 6 y KK»«Snfctt*T?W 2 Q * » ft ll-M «P 

gfl 8 4©<2J&;W-y^8 4 dtffiifilC|fc^t^l*i8 4 c IC&ffi 2 tl5 t , UlS 8 1 
afrS<DttMi:«iI8 1 b 6 ©** toll S ft T »J»JS!^ 5 2 c fc (KB S tl * 
tf/hS<fcoT58Sftfii5tf*5 2 C ±(D-r>^M}SO^fiA^^X-r7^8 4 d £ * 7 K L 
ftktiDf SSCtfrft, ^ V 7 fK ^ 5 5rt?-fy^4 4ffEt3ii5 3 a ill © J£ 7 1 ) 
fcWLT>f;'*ttf&P5 5 aiOIAtfWIH^'fvf 8 4 d **7C Lfei J: < ft 

K> > -f:/*«Slltt«?Pj£ii 5 1 a*'51fea^fiiO02 1 £ * f » 3$ £ 1 5 1 ktc» 10 
3f£ft So 
[0152] 

^2©tttli^|p]^«!g|58 6^yv^KK«tt«nfc«!BT?a2©*5P(fi[lHW»»8 
4©ffliX^7f8 4 d «tfi|ftfil(OA <£>'h£ ^a*t 8 4 aCgijnSt, ©$18 1 aA> 
6.<D««ti:«ji8 1 bfrb<onffittfmn-£tiX%®1&.tn.W 5 2 c£«*S£ft51S)9Stfa 
*>*t<£oT5i&ig}/ift5 2 c±©>f>»»}aoaft* , «J»^'fyf-8 4 d SrfiJa 8 4 

M fi 5 3 alOff*CJstl/T-f ^^ttl6P5 5 a flJ<DE* 

i « » 3* £ 1 5 1 afr5>S*>31i/>fizH<Dia2 1 t£ * -t # 3¥ £ 1 5 1 m lc * 3¥ £ ft 3 . 
**J, l»t tH M SP SB 7 3 Ttt, ® 2 oymW&mi®®^ 8 8 T-M&lntt 5 2 c ft 3 20 

*-ry*Mi©»#ttll*S&fclBfr<W»*S£fcat'e#S. * ft « fc »* » 0>J a. » 
3$£ 1 5 1 a , 1 5 1 h . 151 i. 1 5 1 j . 151k. 1511, 1 5 1 mftlftl 
ORB«(c4f9VT«J:3lc>r>^ttM i <D»itiift m*M®t Z £ £ & T* £ 5 . 
[0 1 5 3] 

CtDcfc^tC QtUMSPffi 7 3 T*«, Sg 1 © • 3*fi » M SP SB 8 3 (D®®** <y * 8 3 d 
7 tC L ft £ 1C , « iH X -y ^ 8 1 , ^2©«#SiMig[i8 4©WIX^7f 8 4 d, 

m2<D(>tai73[R)^^gi38 eo^u^'f «;f 8 6 a*w*)Wix.&iitZ', -f > ^ $ ® i <D / 

X/P 5 4 a^60ttlB»lft*^>*«l&P5 5 a iHy* 4##*&Sft*#iaiK:7®B 

* h Km 2 <D * 3* ffi B $iJ M 8 4 t m 2 CD » 31 {4 fill Sil SP 8 8 30 

^iS^b^sctf-fy^Si i ©tttti£fa£7©|igm±tcg<tS-e5i:i:tfT't5 

o /X;l/5 4a^SBSS«tCtttU$nT»3¥bfc»3*^l 5 1 a 

^>M^P5 5 a J:Q'f>l'4fli«esn5SlfllCiu«K5 OjimSSOlEHrtfc'f:' 

[0154] 

fit, RttU»JSPa57 3 T*«, ±atfc*#fiEH$iJffllSI58 3, 8 4, tttli^(R]««!g|5 8 5 
. 86**#ttBHffi8i:87. 8 8*|B)«F»cSiJ»-r5Cfc^5It6T*ife»),/X;l/5 4a«: 

* & k t t 3 60° £?3innc[±ws«£2Hi;s-e5ci:tf-e#So 

[0155] 

* {* W tc « , 0IJ tf « £ X -< «y 9 8 2 * * y ic L , m 1 <o * 31 tt § i&J O SB 8 3 © «J & X -f 40 

83d^fiti83a, 83b. 8 3 cOflnfrtSaS*. £l©i»tlil£fi«J»»8 
5%f5>K ^2CO»3ifii«»Jfflia58 4 ©«iX-f7f 8 4 d £ £ 8 4 a 

. 8 4 b. 8 4 c©raftfrfc»«*«*SB2©tta£l&W»aM 6 £ 7 ? > V K 

t . / x ;u 54 a iDttmstifci' y?m.m \ #®2 1 k * * » # £ 1 5 1 b. 1 5 

lc, 1 5 1 dklJfjSil 5 1 h, 151 i. 151j^c0ffltc93*^n?xJ;9lC(a:tH75 
fa* 1 ®®? 5. $/c. tfJ^.tf«iex-r>y^8 2**ytcL, £l4)tt#{ftll&J1HI&8 3<D 
^^X-^'yf 8 3d^Iln;8 3 a, 83b, 83c©raftfrt&^£-e,^l©ttai?3lR] 
«8Sg|58 5£tti88 1 btcgi?^, ff52CD«3$ftBfrJ»gl58 4tD^8!X^-y^8 4d£ 
gK84a, 8 4 b. 8 4c©fflftfrfc»ttS-fr»*2©tta£foW»«8 6*?7>K 
tcjU^tfttt. / X;l/ 5 4 a<tDttffi$tlfc-ry^fSrSiA ? l§2 1 tc t » 3$£ 1 5 50 
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le. 151 f. 1 5 1 giiS^il 5 1 h, 151 i. 151j££>fmc9$i£ft<5<i: 

3 yf- 8 3 d*1&tii8 3 a , 8 3b, 8 3 c <D PI tlfr £ . £1 

l©tttH73ft<88l3P8 5*{T7?"HC«a«*, 82©»9»<ttBMtP»8 4 © W * X W v 
f 84d*Sln84a, 84b, 8 4 c © ffi ft *» £ S * , 18 2 © Hi * ift «* 8 6 

T » # Jft 1 5 1 b . 151c, 151dfc«#£l51k. 15 11. 1 5 1 mtOlllC 
*3¥2n5<t9ti:Rttb , 73lRj^»JSSr5 0 « e> tc £ fc , tfiJAtf*iBX'ryf-8 2**yict 
. m 1 ©B»ttfiiWtP» 8 3 ©^J^X-Y -y 8 3 d 8 3 a , 83b. 83cOfln 

* i ©Rtm^(Si^j^si5 8 5^mii8 i bicmmim. m 2 <om^HLEMW 10 

»84«)«I«X'fvf 84d*Sti84 a. 8 4 b. 8 4 c <D®tlfr t&tilZ # . % 2 <D 
Rtm?3lR]^^g|5 8 6^«ii8 1 blc & S X/l 5 4 a ZtnttiiZ titzJ V 9 

1H I #192 1 CSttijftl 5 I e, 151 f. 151gfc»W£l5 1k. 1511 
, i5lmi:©fflK:SI9P*n*J:5K'ltaSlRl*»Jfl1**. 
[0156] 

ftfc, W±Ttt, »«US«if* 5 2 a , 5 2 b, 5 2 c tc BS PI C « ©ft Mtffl* M « ft fc t 

y*mm i its xfr s 4 a±»)is*TK:i»ta-r«*dft»tit«K:tftfc»wattitf*5 

2 a. 5 2 b. 5 2c*<lA5^-yF^>y7 P 2 8^ql:(±l*iJWg|57 3 ^Wffl)-r5^^ti:o^ 

TK«lft*i, <:©<: fcfcffi£*ft*c.i:tt*<, ffiJA tf«R©»»SS*H*KSfc *«© 

nmwvM&znittsK.'Oirmmi % s xjv 5 4 a * o •XTKttwr « * 5 ft«*t* 20 

K*ftfc**0»J»«tt(t*ilA*^y K^-y^KfeafflRlllB-e**, Sfe, W±T?tt, 
M&taft 5 2 b lC{KlB«ft««M««MtP Llttfi* C <D c t IcmfeZ ft % Z t % < , 
flJA 5 2 afcttl&*ft*M**MWLTBBttP©H£Afcfctt*tta* 

iRjfcgffcS-li-SCfcfcnJflg-efc*. RttnftJM 7 3 ? M&ViW S 2 a , 5 

2 b, 5 2 c »cJfr*«M©«lB*^^yf'^yh5>^^*«* t *y/*7«ft*i:i: 

T^r > * m m i © tt m -h fa £ m n t x 3 # , c<dc ticmfet z tit% < . mz.if 
r'j * )\s®*&m*&mhT<<> 7 mm \ ^««WKiaa«p tt»t § «t 5 k w » -r 5 c 

i: t> Rl 66 T* 3b S . 
[0157] 

El 1 6KStAU3^«f 7 4(i, _h kE U EP BU ^ . B1W««, -f>*8«3©fil«*-i' 30 
y^7i-X*^LTn»Oll«»l8i7 8»li:»it4. £ fc» AtB^C?7 4«, 
KSSOflHBfliaSB 7 8 5**5» ±a t fc91BiJ*ff, QIRIK1, -f > f » ffl *S © W « «r ffl 
Tj-r^fWflSfl*!^, BlB'Jr-^HA^A^^ftSo CCT*, ±& L SffilSI 7 8 li , 
#J A ti\ A-yt/^ytfa-?^ P DA (Persona 1 Digi ta 1 Ass 

i s t a n t) %f<Dm?Wk$%X'h%o 

[0158] 

7 8 *S fc»«Sft* AtHfllS? 7 4 ti, ^ > 2 7 x-7. t LT, 0J A tf U 
TAO^i-X^/^Hl/Oni-Xl^ffl^UiA'T*!, R*WlCU S B ( 
Universal Serial Bus), RS (Recommended Sta 
ndard) 222c, IEEE (Institute of Electrical 40 
and Electronic Engineer s) 1 3 9 4 SSOSiftfciplttLfct.© 
T'fe-5o £ fc* AtH7J«S?7 4«, It fg 11^ S 7 8 f: © fi T- * ft if « X « ft ft)§ d © 1^1 
ft M T* x - £ il IS £ *t ? £ 5 £ L T & <fc <, & , c©fc«a«JB#ri:LTtt, I EE 
E802. 1 1a. 802. lib, 802. 1 1 gift'feS. 
[0159] 

ROM7 5tt. M^tf E P-ROM (Erasable Programmable R 
e a d-On 1 y Memo r y) lO^'JT'fcO- MM ^7 7 # fir 5 & M© f n 7 
7 A t§ $ft <* ft T ^ 5 „ COlSIASftT^ST'n^Ali, M»»7 7K:<J;t>RAM7 6 
£ D - K S ft 2. , RAM7 6(i. |i]'«lgP7 7 1C i 0 R O M 7 5 ^ C.I&til ? nf; /d ^7 
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[0160] 

AtB^*S?7 4 £1ftf8$&gg«7 8 k ©WK tt, M*tf-ry*-*v MS©* v h 7 - 7 
«i^SLT^TtJ:<, C © Jf £ , A ffi :b ffi ? 7 4 (4 , ffl A if L A N (Loca 1 Ar 
e a Network), ISDN (Integrated Services Dig 
ital Network), xDSL (Digital Subscriber Li 
ne),FTHP (Fiber To The Home), CATV (Communi 
ty Antenna Television), BS (Broadcasting S 
a t e 1 1 i t e) *©*»yF7-7lflfc»«Sft, -f - * iHI 14 , TCP/I P ( T r 
ansmission Control Protocol/Internet Pro 
tocoI)^C§a7'Dh3;HCJ;DfTt>n5, 10 
[0161] 

*J SP SB 7 7 « , Afflrt*8 : F7 4a'&Aa*nfcBiBiJr-*&tfl&l»fe^** 

a#»3 6Ci4t«Sttf OS<t«e»^*« *»*«flt«. 1»»7 7, C ©<fc 9 

4ffliyo^7iiLTR0M7 5fr&iS#WbTRAM7 6 tC f B tl L- , C © 7 D 7* 7 A 

[0162] 

C © ©J SB 7 7 f4, ttW©J / #^tf55aS7 P P^7A^ROM7 5 A^l&UJ R A M 7 
6 tC IB tl L , uOT'P^^iCltJf , tta«W7 SOliX'f'J'f 8 2, 311 © » » 
tt ■ M » 8 3 (DW&Z'f V ? 8 3 d, £2©ft?|ittBIMfllffi8 4©<2J$;W-y? L 8 4 d 
, ^1 ©Rttn£|pJ«$gtf8 5<DW»X4 8 5 a, fS2©tttH;>3[S]«&a58 6 © <?J $ X 20 
-f -y f - 8 6 at&©:*>/*7*W?>Sl*.'r'f:'7i8S i OttHJSlfil*»J«H'*. 
[0163] 

* IT, ffilfllffi 7 7 tt, U±<D£ o ftWJWKIBfc* tl5 C k (4 * < , fdSUft P KBJW* tl 
* J: 3 , -f y 7 $8 i ©tt IrI * tt HI Mfl tf 7 3fcjj9TSJ»S#*ckfcT**5 

o 

[0164] 

* * , «±©*$fcHU**ftfcW«li*7 1 it $> x r o u 7 5 ic ■? a ? ? h * & % 
©&«E«»f*%flji^*i:k c © if ^ k fw an e ss 7 1 « , ^mum^w^mwi 

^A^ft^tUI-^^lc^fiE-r^o * fc , fffl SP IhI 8 7 114, ±SSLfc*J«©ffilfc. 0>J*tf£P 
fiiij & ft , 9lRiJtt«,^>*$«^©1t$B£«^&LCD (L i qu i d Crys t a 

1 D i s p 1 ay) ^©g:*3MS3ffctl*.Ti^£>o 

[0165] 

& tc , tti©iMcl«?n5 7"'J>^8fi©i«:«lffii:o^t@2 2 tc * iT 7 a - 
f t-h*#SKLTK«t4. & & , *tff«ROM7 5^<DfBtl^©tC$&$£ftr;:ia 
iyny7A(C»^^T#JHSP7 7rt<D0*lft^CPU (Central Proce 
ssing Un i t) OiflllCl^^TifT^nitCT'feS. 40 
[0166] 

Sfc-f, a-tftfW $SSaa^H 7 8 "PflJgiJT 5i * , 91 Mr- *^£)§iR U 91»JH 

m ft & f 5 k „ itis5!aa^H7 8i4, iw^nfcr-^cfcogiBijf'-^^^iSL, 7 y 

y^SSl©AW^)«^7 4tc4fi)cL/c9]BiJr-^^mtlt5o 
[0167] 

* £ , ftj M 7 7 (4 , X r -y 7 S 1 tC ^ T , & g » SB 2 2 y . 22m. 22c. 22k 
icffi^o-f >^-h'J'y>*i i y. lim. lie. l 1 k 1$ & 41 S n T v 3 A" 1 k *> 
*|lj|tlo * tT, HP»7 7tt. £T©g»8B 2 2 IC -T > 7 * - h 'J V *J 1 1 » «J 
(CgJB«n-CV^Skt»4Xr-y7'S2Kji*, 'P*< tt> 1 <Dm%®2 2 10*^X4 
jd-Hjyj;! i jj«liaic8f *tlT^4^i:tliXf y7S 4CI*, 91»Jiiff*«± 50 
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'f So 
[0168] 

^iittifis^iSjipspUL, >r > ^ *s u «» -e * * w w * n ^ 1 1 a x r y 
fev>f> aissyM £«±r 5. 

[0169] 

$ fc , WJ » » 7 7 fi , JH«2 6flO^>*4j!(<IfiittTT4v , i:*% 1" * t> % > * 

4tf»ft«nT^*tt, xx'y^s 5cs^t, 01 n ii ft * fF bT r * • 

[0170] 10 

w m m & z n *> *§ = , w » » 7 7 a » 0 2 3 ic * t <fc 9 k , ^ * k * * y x n n a fit 6 3 

H/-T6 5 a Mfc & » S ■£ , 'N «j» Y f- V ~f 2. 8 0/X/V 5 4 a £ M Hi £ £ o 
[0171] 

fir H « 5 o H to W K > WII7 7I4, hl"f6 5a*»6»«n-5l 6 1 »c J: o T IB » « 

P £ 31 £ tfi U 5^CSW36r|SlKll<i-rS-W<0»lin-'5 1 6 2 a, 1 6 2 b fc <fc o "C 

&^)l> h 1 6 4 IC IS H ffi P £ JB & L , J8 & '"Ol/ h 1 6 4»C»i3S*tlfeia«ttP*ff**^ 

mi 6 5^m^^fistc^±$^5c^T-^^^4*' ! *?i^n5fi@*Mii}3<ii6$n5<t 20 
3 K&timm® e 4 *wjw-r 

[0172] 

Cfth«tC, 7 tt, nttilWJ»a57 3««'N'yKf-y> r 2 8±»)^>*«jaii*8B« 

ffi P £ ffi T -5 ftj W £ *t ? £ 5 tc -f 3 , H {* W fc tt » 0 2 4Sa'i2 Slc^tJ;^:, ^ 
y^$l5 5rt®^f Vi' 4©%iffiSt(:5 2 a, 52 b, 5 2 cCSt4ffi^K(i, -< > 
£ 51 f£ N , 0. P*^iU B26Stf8 2 7 KStJ:H, ^<D^>^MraN, 0. P 

<DP3i£ i^t-fy^f rSN, o, POil^oftSt^L^ttlO'f 4*'jf 

£>ft5o cnia^T, ;XA5 4 aC»tS»»OffLOI*5hft^Vf 4 1:1510* 
ao-fy***! tf/X;b5 4 aA>6«:HlJti, |3§i«Plf<0$M ! B!K*f$¥b, IB St ft 
Pfctt, WM-r-^lcfcCfcX*, BMtffllBlSft*. 30 
[0173] 

:©tt, 'N v y F f 7 7* 2 8 tt> -O^SliSN. 0, P * ft Jfft <fc 9 t* ^ 

* tt i <0 / X/l/ 5 4 a e> Rt tB # A * & £ ? * . tftt)%, ^7 7/2 8T'li, 4 
y^mrSN. 0. p©$%0*ar*as#¥^£*W>*4**!)J¥E-9-S<:i:**&>' 
X ;P 5 4 a**iC»KiR?a©»B^a^«lK:ffLat - i5»C'r>i'jKi8i*tttb«-a - 5. s 
fc, Ing^JgJai* 5 2 c!K«tl/ft'fyi'aiSP* , 'f>f iS» i */X;l/*»)**TKitt 
tfibfci:*fl!>*!rs<i:9fc'hS^«£» «l S 5 3 a £<t OK Stift^ vi-iSI 5 5 t- 
^y^44fffft4ll5 3 a fiJ<DE73&, 58 lift S In 1^ 5 2 c±£58£Lfcf>'*fl&© 
^>*4£#E^3E:'7T*ffll8-r3i:i:tfBgt£&'?. > * <ft IS □ 5 5 ai0^>H' 
tt«&<*ft575^£«»e£tt/3l*>K ■r*to-6H2 7ff*9lE»|qli«l6RW^filK'f^^K 40 
85 i tfttm^ftS. 5 2 c ±fcfe£Lfc^*aiiSP*Wy*tt» i 

*/X;l/«fc9IBJITicttaLfcfcS0****9fc*S^ J i«* «l S 5 3 a ic <fc t> ,a < £ 
nft-f»li5 5rtT'-r>^4^r}fE-r5i!lS5 3 a <IJ©E*) fgMtrtft 5 2 c ± 

>*tf«IS£ft5/j|RK T5b^l2 7tf«fcflJEafilfc-|'V*«W i tt tH S ft 3 o 
[01 74] 

cniUO, ^7Ff 7^2 8ttt, 0 2 8 IC^tJ; 9 IC, 0>J A If / X 71/ 5 4 a *< = ^ 
T*glS*0LTi^S0U/c/X;P5 4 a.fcO'Oi'MWi Srtttb-fSCfctffflfKKfc^ 

n, /X;b54 a *9i*m3Sfi*iEfts-e-c-fy**»i*RtHK s®£ 1 7 1. 1 7 

2. 1 7 3, 1 7 4. 1 7 5 K»WBrHB*C BB* 0 bte/X^5 4 a *t)Rtffl 50 
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£ (5J IZ » o tc B 7. £ K It T* t 5 o 
[01 75] 

[0176] 

BZ8f 1 7 lttfiaMPOHSfl. ■T*t>'6H284»^BlR*lft»!:StA,y£n#B 
0;X*5 4aJ;!)i!taiJtlf^y^il!iiiOl#)S4*L 028*1 72 tt n + 1 * 10 
i , 028*1 73 lin + 2#l> 02 8f 17 4Sn + 4SI, H28«t»17 5ttn + 

fc> , 0 2 8 S, n + 3 # B O z' X>W 5 4 a # g ft * 0 L T ^ > * « « i *< tt tB * *l ft < 
[01 77] 

ttWsn/c»^lsi«cD^>^4*wy^i35K5 6^6fi%KiJESn, 0 8 K * f <fc ? K 

(t!Ai^^777i»4 9 O ttmtl t IC £. o X J > 5 M 4 2 O W P 9$ 4 4*PB*tT^« 20 

# 4 5 , 0 7 K * t <fc 3 1C > *\ 'V K * 'V 7 2 8 £ ■< y 1 m ff i tti 2 tl k U K. , M 
□ » 4 4»iJ^n/£l'^^»iitBK4 3l«0^V^S4 2 0^y*40^EtfISSt. W 
>*40ftIKJ:^'f777i»4 9tf*«ffKJ:0fl l L±»f6nT, ^">t7h 4 8 t 
«C#4 5*W»»tf 4 6 0(*»'*KRLTff L±»f5. C © * , ^y^g4 2©-fy 

* gitX ss 4 i$jh^y*?ftm&4 3®j£F.gop^pgM4tf^»sn, -rv*4aw>*»[ 

A8S4 1 fflj 5 l' ^ * 85 tti !S 4 3 fflj K «SS S n s W>fM»56fci':/**<lii3fc*n3. 

ffcgBfct 4 6 ©ttf^TJlC <fc 0 #f+ 7 h4 8 i: 4 5*^>*i4 2 tfffilTS £ 5 K 

§1 1 Ttf £o K±o<fc5tcLT#S«3 4t'li, 4 ><?mm \ Z»k&t&&K.'< > 9 *<o 

[01 78] 

dDi^KLt, ifetin&m® 6 4 t j: -o x at'ii lt^sesjs p £», ws^enBijx- * k 

[0179] 

coiptciissnft/'j i t tt , ^>^i«i5 5ic^ttp>n/'c'ry^«*8P5 

5a£ttfibT«¥fTfcEHSnfc£!»«*if*5 2cfc:, HSjn#5 2 a, 5 2 blcffi 
J&$nSW8StllSIBli:et<ttS*5fflomS5«r«l&-r5CfcT*, ^^)tt^P5 5 a 

[0180] 

4 ai»)tttiJ«-a-?.7-ci60E*AW>^^«&P5 5 a§JT-fg<&oT-fy*&*SP5 5 a 

^h^? 4i$&&zt\%i5fat® l Rtti5fafc^\&zn%'<y'7mm i © # m is fa * m u 

X * * . T * *> % » LO/'Jy^lHT'li, ± 3$ L fc Rt W frj SP 7 4 'N -V K ^ -V 7 2 
8tc:fctt3fy*?$iig 1 ©qtttitffilfclWiPfiCfc"^ / 4 a*tiKLT3 6 0 

[0181] 

LfttfoT, l©7'J >££6B 1 Ttt, «*lf>'X;l/54 atfJ5fTI3SiDLTB8 
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'ftft^1Bffitf£CTt>» SttS *) Lfc/ Xtl 5 4 a J-Xtt<D/ X4/ 5 4 aJ;H>^ii 
**»»«nft^BmK:^>»«»i**#S-e-T*i«Rl(!lftJ:i:^6,IES*ttPO*fT^ 

ipi e » -3 fc a t, 5/* * fe <o m m a 5 • * m ± x # , k a a * b « * ep m v * 5 . 

[0182] 

^oaKAv^a^S^fcteihTtSilfcfrS, 0]MCffiSWFlH%*SKS«LTJSa 
ft * B ft * EH M T- f £ * 
[0183] 

fc 0 LTt, Jytmm i ©tttt#fa*»JWbfcttlBT?'<'y*4*>'X/P5 4 a 6 tt Hi 
T* 4 -5 C fc ** 5 , fe<DgfiA7*fiX^fc<fcDBM#&{tLTL£?Cfc£K±T*t5. 
[0184] 

W±T«, F8I 1 IC3O0f?fiHS«:5 2 a, 52b. 52c*ST5^f Ff 

•y X 2 8 £ flj l/> fc « £ * #J tc p if X m m b fc ft , C <D C fc E PS £ £ n 5 C fc B 4 < , #J * 
lfB2 9Stfa3 0KSt'N7 Kf 8 lOiH, 4 0©%^fiJriftI 8 2 a, 1 

8 2 b. 182c. l8 2d*£1-*fc©*ffl^ifc«£fe±a«Lfcttffl»**l§*Cfctf 

[ 0 l 8 5 ] 

JiO^'i/Ff^l 8 IB, 02 030 KSfi^K, -O^^O^-f^OCO 20 

^^iSfiift l 8 2 a, 182b, 182c. 1 8 2 d t , ^ - X £ * 5 13 SS S tg 1 8 3 t 
, -O^iSSl 8 6©Itl 8 4 a 4©in?:K<*7^;l'A 1 8 4 i:> -T 

>{'4tfia«)«»1?i!tlll«n*/'X;H 8 5 a Ig £ n fc / X ;V - r 1 8 5 i« ■< 
> * t% □ 1 8 6 a*iiT^y^4*<ffiftSn5aiT854 , >j'illil 86t, "T ^ 

[0186] 

4 0(DSIfiMi*l 8 2a, 182b. 182c. 182d(4, 1MWulltt!&»&iR<BSftS 
tti?iUCck»)5g?&L, J > >? & £ \ 8 6 fiCD* > ? 4 *1X\mLX i*iE.*mist> & o C tl E <fc U 

taj»stifc-r>*4«» r § / - b 1 8 5 tc is # 5 n fc j x;i 1 8 5 a *» e. -r 

y^^jgi^tttH-T^o COA^Ff'^l 8 1 K fc ^ T , SSlfl 83, 7 -f ;l/ A 1 30 
84, /X^^-h 1 8 5, YVi'iSil 86, >f 18 7 8, latft'X^Kf 

>y x 2 8 1 raaoflua-p* o , r « o ^ , jaa^ff^ns c £fre>mm%mmz'& ms-r 

5. 

[0187] 

^7 7^1 8 1 li, 1 8 6ilC4O0%iffiR* 182a, 182b, 1 

82c. 182dtfRl*6tU 4 ■POilgSft 1 8 2 a , 182b. 182c. 182 
dA'SltSnft^y^iSil 8 6*1 O0fl8fii*T^S. 'n y H y X 1 8 

1 C </•> T « , X 'J > # g B 1 Ol!»»7 7ft>6©*g^K«fe^T40©«[»fiti(tl 8 2 
a, 182b, 182c. 182d*SISJ^, %DLft 4 OCMMStt 1 8 2 a , 1 
82b. 182c. !82d*i**4'y**iI86rtO'f>i'4*, -fV^iilS 40 
6C*tl5t4/X*l 8 5a^6««<0««Tqtai*"tt*. tftt3%. *n v K * v X 1 8 

licfc^r, % & z nrz j > t mm i 8 i z m k t rz * > ? 4 1)\ o»ftttai86 

a.tOil&Snt'fy^Iil 8 6lClft^n-5. f LT, 40£Dfg^Sia#18 2a, 
182b, 18 2. c, 1 8 2 d K & B# B , 0>J l£ , 1 ~ 3 (i s e c © B ^ ^ X t iiii 5: 1 1 
C t 1,0.0 . 4-30«||j8ti*l 82a, 182b, 182c. 1 8 2dy?tlfnil 
tliPlRjn, -f>*4 0a»iJltftl 82a. 182b, 182c. 182d 

i'*SlSK:ffESnfc-fyi'4fclR|l¥0(t»0-r^^4*W>^«»Si fc l/T/XA 1 8 
5afr&RfctB«n,IB»ttP±K»9P«tl*. 50 
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[0188] 

'x^Kf 8 lES^TIi, B3ie»t*H, 1 OC'O^iSi 1 8 6 F*J fc , 4 

o<DMJgta# 1 8 2 a , 182b, 182c, 1 82dO^, 1 8 2 a, 

1 8 2b#E8«P0*75riRK f5:^^@3 li££l$W£ftlclifS[gffifiT*MtaSftT^3 
. tLT, 'N>Ff»/18! Efe^TS, 1 8 2 a, 182b*D**V>Hi 
«<Df§Mfii#182c # C ft $ % ^ffifiift 182a. 1 8 2 b 1;0*«^0 1 8 6 a 
fcOMEERSft* 58J»Siif* 1 82a, l 82bE**bTI*Hi;XI4/h«^iIi«©»» 
ffiffitt 1 8 2dtfLn«llI#l 82a. 1 82bM>^««SPl 8 6 a ttfa t 
5111 7 4 ai:Offl(CESSnT^5, \ 1 <D J y i? W.M I 8 6 ft K , 4 O 
OSiIM(*l 8 2 a, 182b. 182c, 1 8 2 d 46. BI3 10 

IT' , /X;H 8 5 a©Si*»«1?SLT^5. 

[0189] 

f LT. %l!aifitt:l 8 2 a, 182b. 182c. 182dti, 10iD?g^Jgfatt£4 
;fftffi2©ttKffi*MT««S««i:fc#l5Ji!6T»*S. 0!l*tf*8*UaSif*l 8 2 a. 1 8 

2 b, i82c, i 8 2 d *ra citsfflT'^fig ^n^tucra t 

■* 5 iB«^ll*S»Jft«*tft: 1 8 2 a , 182b, 182c, 1 8 2 d * IQ U & fix fit 
0!U*f«J»ffiiaf* 1 8 2 a. 182b. 18 2c, 1 8 2 d tlf tlS 

^ftoaKflfcwra&fc**^****- 20 

[0190] 

*ses 1 86rtow>*4%8l»««*fci<>Ktt, fg&ffifitft 1 8 2a, 1 

82b, 182c, 1 8 2 d (C - £ (D It iffi * & *g t T5g?&tgfiii* 1 8 2 a , 182b, 1 
8 2 c, 1 8 2 d^ftlfniBitS^SA'SS. Ctltt, COHMOX^Jl/^-T-f 

*JSA^5!i 5 , if!lla«:18 2a, 182b. 182c. 1 8 2 dOgfiltUn^ 
-fMfc£#fci:tr<fc!>JB<ftoTi/'>5J:i:fre>, '> ft ^ * iffi T"T > * Wl 3 l 86^00 
^4*»B?tSCt^7SI. LtilciO, ^7Ff7/l 8 1 K *5 ^ T fct * ^ iffi £ iffi 

[0191] 30 

C <D *\ v Kf 7^ 1 8 1 K *5 ^ X t> , B&¥frKR!)£5»J»«Stfl:l 8 2 a, 1 8 2 b, 
1 8 2 c, 1 8 2 dlR)±<DiaOS§gl#0. 5 /i m ~ 3 jimgft©IBB©^tj£lCfc^Tl/''5 
„ C ft IC <}; 0 » 'NyFf 7^1 8 lt'tt, 7 X ;l/ 1 8 5 a 6 tt HJ £ ft fc > * & « i © 

tttbM«#ji<ftS££tfft<. ^y^^is i *i«nci!tnit8:ttfi?t5. 

[0192] 

tii^t, <: <o *\ v f f - y 7 i 8 i x a > ± a l tz *s v k f- -v t" 2 8 t m ffi s m * is 4 o 

O^^liftl 8 2 a, 182b. 182c, 1 8 2 d © ISIH # « H U C ft « J: 

? tc L T <£> , O^SCiO-f^^Sl 8 6rtK8£L;te'('y*4*#E-r5EE;*jtf 
. MBl 74 a©*UW>'*#lBPl 86 afr6atfTLSUi:*6, Oi'lll 8 
6 1*1 T^f > * 4 fcffffi-f ZB.fitf'f > ? « *S □ 1 86 a *t fa t 3 fflj 11 1 7 4 a «l K Jfc 40 
T-fy^ftPl 86a«7«<4!), ^>^f,$Sai 8 6 a i 0 -f >^tf«JSJn5^ 

tlTLH, 
[0193] 

f '? /'N 7 F 1 8 lT*t>, ±iE L fC\ >y K «v 7 2 8 t Hi K , H 3 2 tc * * tt 
tUIMIHIffi 1 9 1 fc <t t> 5§^&taf* 1 8 2 a , 182b, 182c, 1 8 2 dtl^StlS 
mffi.m *t ? 5 C b X> , ?£*&fi*r[<*18 2a, 182b, 182c, 1 8 2 d <0fC)&S2 

^(Sfasr^ft^eftfiiijfiSL, -r y tmm i # / x ;u 1 8 5 a ^ e. Rt m r sttWfta, f ft 

[0194] 50 
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::Ct', *\y Vf-V? \ 8 lfcfctt*'fy*tt»i0ttm#lRl*»J»'f3ttaiMH»l 9 
lEO^TSflirS, u CD ft faJ M 1 9 M4 , 03 2K^-f4;?£, 5g jg ft # 1 8 2 
a. 182b. 182c, 1 8 2 d \C & ? & tc V> <0 MM \ 9 2 a, 1 9 2 b , 

MM 1 9 2 a t fg&Siaf* 1 8 2 a . 182b. 182c. 1 8 2 d t £> ft JK ft * S tH * 
*y/t7?t51«X^7f 1 9 3 t , Mtt tfttt 1 8 2 a. 1 8 2 b IC & *je 2 ft T 12 

®«pcoiiis^KfcMt5^y^ffi®i©a#fi«^*'Jffl)-r ; 5^i^»3iffi»« , Jffl>spi9 4 

£ , fg^Jgiatt 1 8 2 c. 1 8 2 dfctt«SnTB»«P®*ff#rte*#*-f5>»** 
i©»»ttli*IMtP**Si20»WffiHM»«i 951:, jBi<Dtt9ttBlHftiffii 9 4 1C 

»*sn/x;n 8 5 a* + j&KLTRta#a^!>***»i0Rfcw#i*tt*wi 9 6 

i:> IS 2 <D * B frJ ®P 9U 9 5»C&igc£ft/;Ol/l 8 5 a£4'<LWcLTttaj73|pj£9J , 3 10 
&;L3lg2©qtaJ73fi9]&g|5 1 97t> i!l£Dtta3£fa$JSIS&l 96ci«l 9 2 b £ <D 
RflKffiB , rSSi0*#ffiHSi«8&i 9 8 ts S20Rta^rift«lJftaJl 97t«Sl 92 
bfc©HKttil1-SS20*5|lffiBM»»l 9 9k*fll**«»|5|IS'pa5So 
[0195] 

nmi 9 2a «, ^Ifififtl 82a. 1 8 2d lc$^£ft, «$i 8 1 bf4»#ftBfl&i5 

as i 9 8, i 9 9tsi?n, *n€n*««*'iHiBK*8([*«ier*. 

[0 1 9 6] 

BBX-f v 1 9 3 ajft&ilttt 1 8 2 b, 1 8 2 c t 7 7 V F t ©IfflKlEB* n , tt 
ffi flj M 1 9 l^^<D^>/^7^$iJffllf§ 0 

[0197] 20 

SllOfSHai«»*l 9 4 (4, If ?iJK8^S ftfc^ffiJaf* 1 8 2 a, 1 8 2 bORSeo 

* £ tc s a s *u 5§&Mt* 1 8 2 b iciaissft 5 «ft*Mii-r«fc ft©fi«t 1 94 a, 

194b, 1 94ci, cn^gSl 9 4 a, 194b, 19 4c ii^gRftl 8 2 a 
, 1 8 2bc©HlcEfStl5«)«X^7f 1 9 4di*lilT^5. C © SI 1 © » # & 
IMffVl9 4li, Sttl94a, 194b, 194ctfg&3jg*a{ii£ : £L,«8!X-r 
7^1 9 4d©«t)l)(jllti!)«iaiit#l 8 2bfc#f&*ft*B»fI*IM»'r*. *{* 
W K , tt ft 1 9 4 c««gtatft*^**<, ^^TfiM 1 9 4 btf±£<, fi tit 1 9 4 a 
©fiSf* i lfe'J>?<4o Tfe 0, ^gJffifitftl 8 2blC«$&$n§««tll«. ^^x-r 
7f 1 9 4 dtflSl 9 4 a, 194b. 194c©ftftKlS$3tl5fr£<S:-pTi*£5 

30 

[0198] 

S2<D»5MftBf|iiJW»l 9 5 (4, iS5»Jk:«K«nfe«3»filatt:i 8 2 c. 1 8 2 dOfSO 

ft, »lft«tlif* 1 8 2 c ClKtt3ft«iltt*Mf|-9-«fc&attift 1 9 5 a, 
195b. 195c!:, cn^fifil 9 5 a, 195b. 1 9 5 c iSMP 1 8 2 c 
. 1 8 2 d tOPI(CEi?n§^ISX^7f 1 9 5 d i5:Iitl/^o C © SI 1 £> « $ fii 
■ 0JfilfiM9 5fc.B&£&ffifil4)&ftl9 5a. 195b. 1 9 5 Of?niC«l5X^ 7 
^ 1 9 5 d**S«Sft«*^CioT»}»«*if*l 8 2 clCil&$n5tifii?:ftSt5o 
[0 1 9 9] 

miOtttB^foJ^^gPl 9 6 t4 , 1 96a?;l^ COWtftX'f'yf-l 96 

alfflOUitSCi?, »l©S»fflB*d»aPl 94*Sl©«WfflBafll5ffl5l 98*^ 40 
LTWiHl 9 2 bt»«S««frSL<tti'7>Klc8«««*. 
[ 0 2 0 0 ] 

Sf§2cDttffi73|n]^&gPl 9 7 14, f 1 9 7 a £ H * , COaftX-f 1 97 

a^^OISxKiT, ^2(D»5*{4HWSI^1 9 5*£2<0*SffiBWflia5l 
LTtSl 9 2 bK»««***»«t<tty5>KK*«***. 
[ 0 2 0 1 ] 

SfSl©»3PffiBii8ISSM 9 8 (i , |gl ©J SPSU 9 4 ti^^tifnS C tt*5S 

^ffiftl* 1 8 2 btC{ft*S£tt5«?5iiffi£2e>lC§i@5-f£o 
[ 0 2 0 2 ] 

m2cD*?!ii{4B^®5gPl 9 9t4, S 2 OliltlMIIIK 1 9 5£!§&£fr£ft3;:i:T<5g 50 
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ft & ft ft 1 82cfc«f&*nS«»£**S&fcSIW1-*o 
[ 0 2 0 3 ] 

ft*5, tttBi&JUgPl 9 llE^T. glO*5PffllWli»l 94, ^2CDS^{4BitiiJ2l^ 
1 9 5, ffSlOttW/jfa^&SM 96, ^2©ttffi^[&J^«!a5l 9 7, ^lOfSffillS 

Bis sp i 9 8, m 2 (DmmmwmB® \ 99 a, ±aLfctttH*y«§573k:«tos£¥ai: 

WI«0061tJlJ8Tfc»K © fj ft , »S#fTtoft*cfcfr&fflffl*BW*#*'*"*. 
tt±® J: "5 ft«l*©ttail!ll» 1 9 lttt, »i0B5Pffifi*d»«i 9 4(D«I»X'f'if 
1 9 4 dRtfS2©»9PffiBIM»Wl 9 5 VWWiT.'f V * l 9 5 d5*7CLtS 1 Ol 
»ttB»Jffl& l 9 4 #58!»»ift{* 1 8 2 a. 1 8 2 b^SKI. S82©»»ttB*IIP» 
19 5*>«»jS«#18 2c, 1 8 2 d tt&mVim® t f , «B*-f "J * 1 9 3 ** >K 10 
f?t> BH 1 9 2 a 6 BBtf BflfcBBSftfcftJfcSttf* 1 8 2 a. 1 8 2 bStf?? 
»SK{*18 2c. 1 9 2 d iZ&j&ZtlZ, (B9PttBH0$ 1 9 4 . 19 5fcttBB*«B 
nft^) o COiit, »tlt*A*«&M-fcBf»fi*t<*l 8 2 a. 1 8 2 b £ , BBtfttlB* 
n* fc»4-r*»*««»Pi-Ka*. iEfc* 1 8 2 a . 182b. 1 8 2 d a 

t)iBti**#<*nfc5i«usi(tf*i 8 2cJi, B*tf«iB«ti*i:»4 , r*M* , »i»s 

tfti* 18 2a. 182b, 1 82dT'fS4?nft»lJ:^f <^5. 
[ 0 2 0 4 ] 

AyKf^lSlTtt, 8i«fi#18 2«, 182b, 1 8 2df5S4t 
5&ltf ft&Mtt 1 8 2 c ?98£ 1" « MB ft Itl&tttt 1 8 2 a, 1 8 2 b. 

1 82(1*5**^:^6, 86WT*-f>$'*B*«Hl 8 4 a B *■»> W 20 

y^«Sgai 86alT*f <lS«t5. C to K <fc 0, 'vy 7^1 8 lfli, 0 3 3 IC 

*f i. b ic, > * $g 1 86rt"ew>d'4%ffffi-r*E** l fiiai 8 4 amtj 

B □ l 8 6affliJi:T*li»lR)-i:*5<ii:^e>, ^>*40ttlllftK*W>^40*WBSk:J4 
UTB§SBlcft3cfc9K-i'y*$ri8i ; fc/X;l/i 8 5a*>e>ttWL, tttHJnfe'f >>i 
» i *'I3 3*2 0 1 a titt3lji5l; t#tl 0 
[ 0 2 0 5 ] 

f fc , B3 2K^-rRtffi»J»»l 9 lT?tt, B2®»»ffiB«»SPl 9 5 © ^ SI X -< -y 
1 95d**7KLft«»t, miJSX-r-y^l 9 3 * * > fc U BlOBBttBfHttttl 
9 4lC*3tt5fiSxl94a. 194b, 194c©9^©faftfr£©&$ ; £:*>'Kl'*^ 
l©ttHJ/3lR]tfJ&8Pl 9 6 0«ll!X^7fl 96a*?7yFK«(HlftitlC, 30 
«»i©tttti>jlfc#ftftfitiif*l 8 2 a, 1 8 2 b ©MK/afi, f ft to % 0 3. 3 *£01W 
tffalCfcttSft&BfcH^^fiffittffllJKft 0 , BI3 3^^EnW73[p]tCfc^T, l#^20 
1 a*4>&fcftll&B©'hS^»*fif*BT-l':/*»» i <0»ttb7a|p)*nI^-r«Ci:*<T-t5 

o 

[ 0 2 0 6 ] 

t ft to *> , Bl©tttB£fa«)B8ffl 9 6Kj:9 7'5>KKafiStiftSl08?Pffliail 
gPl 94CSS11 94a, 194b, 1 9 4 c Ofln^Kg^Sft 5 C t T*« ft & JI &x f* 
1 8 2 b'NttBStlSBBfitf ttylJ«l5©ftg,£inftl 8 2 a. 1 8 2b 1C 

£ 1 © m 5* ffi B DPI HP Si5 1 9 4 Ttt, Sin 194a, 194b, 194c fnf fttffl 40 
ftififiitftSCtfrS, WiX-fvf 1 9 4 d©Wt>£*.-eftft»tiif*l 8 2 b K #, 

»*nsBBfi*3BBKBft&-«i:*c k/ctts. 

[ 0 2 0 7 ] 

cnicAO, K^y 7 1 8 1 «, ftJ»SSi{* 1 82a, 1 8 2 b T'^ft 

g £ £ C £ •£ , BlOBBffiBWJWttl 9 4©«il7.^-y^l 9 4 d <D« !3 «^t?^M 
trt «c 1 8 2 a, 1 8 2 bO£jaft£l$raK:3&IB©l$B8*J#fc'e5d£*<Tt, * > * 
f£?8i<Dtttilg|g*ftf&}g*aftl 82a. 1 8 2btfBB*ftfcB3 3*£91W£lRlK:fe 
^T, 13^20 1 a^e.ft^fitaf*l 8 2 b He 3 SiK* ft*#5 C tff* 5. 
[ 0 2 0 8 ] 

J4 <* ft K , qt fflffl tt 8 1 9 1 « , B3 3K*-r«k9K» /X;H 8 5afr&»BBK^> 50 
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$*Witfi!tfflSnT*#bfc«W£20 1 a 1 8 2 b UlC 3 ISPgKtffr 

tiftt#jS2 0 1 b, 20 1c. 2 0 1 d (DfttlfrlCf * 2 ® & i & % & ? 

•y Kf 7^1 8 1 *Hlit5. 
[ 0 2 0 9 ] 

»l0Rtffl*fo«J*»l 9 6*<y7> KC8««nftttifSS 1 o»*ffl 
H frJ M 1 9 4 <y =J- 1 9 4 dtf&ftffi ^&Jftl 9 4 c K « IK * ft * 

SSfftfiffitt 1 8 2 blc«|&;£ft5MffS«»*£<fc!K fg&fiinft 1 8 2 a. 1 8 
2bfctt«}*ftS«ffl08I*tf«t>'J> -<y*»»itt»»£20 1 a 

A^ltifi^fiioti^z 0 1 bi:i3IJti5. 

[0210] 

SBioqfctHTJfawaSBi 96tf^5vKfc»«aft;fc#ffi?»i®*#ffiH*l»a& 
1 9 4 (DW&ZJ v 9 1 9 4 d fitttf O ® 'h S l#*Stt 1 9 4 atc&^SttSi:, 58 & 
Stafl; 1 8 2 b KfK££ttSa»ttf fifc'hS < * 0 > »*H6tiH* 1 8 2 a . 1 8 2b(c« 
^?tl5flOMI^lt»^S<SSCi*^ 1 -rv^^® i ti«^^2 0 1 a & g & 

)§^&B<a»#£2 o i dttisns. 

[021 1 ] 

* fc , Rt tH faJ 83 SP i 9 ITU, B32Kw"rJ:$K:* a2©»3»ffiB*J»Wl 95©«« 
X^yf 1 95d%*7KLft«i7. JfSlCQRttiiTjfo^Ml 9 6 <Dty»X <f v * I 9 
6 a^WOI^TSl ©f»ffiiaiSPl 9 4 * fli £ 8 1 b t&Ut % t . W ^ ^ « » i 
cDtttH^(6]%EI3 3lC^T»»^2 0 1 a*r*teLT!Bl©i»fctii2ffiltfJ»»l 9 6 <D « & 
Xi'-yf-l 9 6 a*y?>Flc*«Lfcfc*fctt»0*lfcE , r*J:fc* , T?#a. 

[0212] 

C©J§£, 56J»afii(* 1 8 2 b 1 9 2afr6#ieStt5*8S©flSfc, Ml 9 

2b*>6<0till(fc«»*nSCklc4S. "r*te-&, 5fi*ft«tft<* 1 82a. 1 8 2 b (D % 
M ft Ml # % SlOtttiitffatfJJfcWl 96©««X^yf 1 96a*^7yKK»«Lfet 

* fctta»»c*5. cniciD, -f y.t mm i -at, /x;n 8 5 a^BKii Ktttu^nt 

5 c i: ic & 5 o 

[0213] 

lift WE, 0Ulf»10i»ta}2ffitt«»l 96tft*l 92bfcttttSftfctttt?SIl® 

* 9P ffi ■ »J ffl » 1 9 4<DW^X-r-yf-l 9 4 d^gMOlU^^fiffil 9 4 c C $ ffi 
?n5i> a III 1 9 2 a*»60t»J:I*l gzhfrSOMfctftoWSftTBIRtttaf* 
1 8 2 bK«f&*ft*««#«fc'.h«<*tK fl&Jgtfii* 1 8 2 a. 1 8 2 b K#lftSft 
*M©gBtffifc>h ^>^ffiiiiti«^^2 0 1 afr&ltifi^fi 
|<D12 MC7^-r»5S^2 0 1 e K » §1 £ ft £ 0 

[0214] 

-73, ^lcOttUi73(p)W^gl5 1 9 6^tl! 9 2 bK»««nft*Sf» 1 Of WttllJ 
0 SB 1 9 AOWHX'f V 9- 1 9 4 dA'Sffif Olfc'hS^fitSl 9 4 aCgi^n^t, 
tfil 9 2 afr&<0M£Ml 9 2 bfr&0«X£tfftft2ttTafttt!ftttl 8 2 b £ 

«na«ns*«E*«« i e.**<*o» %^ffi*t<*i s 2 a. 1 s 2 bK#»*ft*M©a 
tc^-r«3*^c2o 1 gicf?ijn5. 

[0215] 

**3, qt tu «j ti ffi 1 9 it'li, m 1 <Dm®Gi.mm®>® 1 98?8^gM»i 8 2 a 

^nSHMffi^lEtPfip-r 5 C t ^BJftlTfe 0 x 1 8 2 a. 1 8 2 b ttK* 

{*tofctt,0y*.fcr»#jfi2Ola. 201b. 201c, 2 0 1 d . 201b. 201 f 

. 2 o i gZti?ti<DMmic%®? z &o fcj y tmm i ©tttiJ£K£lii©-fs;:ttfT* 
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[02 1 6 ] 

d%*7ictfci:tfc:, *»;W-y*8 1.81 ©«9PffiB&J«J» 1 9 4©««*>f 
1 94d Sgl0Pttb#lfil«J8l»l 9 6 0«i!X^yf 1 9 6 a5«D)SUaf, << 
Vtmm i 8 5 a *&©ttW I 8 2 a, 1 8 2 btfttKSft 

T^SSffifc 7 SPilC*fc*** S&KIB 1 oaSPffiHWJSi* 1 9 4 fcS 1 

©#^(4HiSfii1gP198^^ffl*^^^5CfcT^y^ffi^i0 , y:ai73l6l^7lS|igJ-X±L 

IgftStfS c ttfttS. UttWKli, /X;H 8 5 a 6«fi« KtttB * b fc 

**£2 0 1 a*+£C, 8 2 a. 18 2 b ifi M IS * tl T ^ 5 * A C ID ft K 

5 0 (i millOlfiBrtK^V^SII I *!3Pt« CitfT* S. 

* 6K 1 13 2 K^-TttWIMfjas 1 9 1 T'ti, 8 1 ©«WttBWIP* 1 9 AW®** V 
f 194dt*7KUft«tT. «jf;W>y*193**yKb, S2<0»»fiM8» 

1 9 5 K*tt*««t 1 9 5 a. 195b. 1 9 5 c O 5 % ©« fc © *«* * > •= b , 
H2©Rtffl£fiW»»l 97««iX-(7f 1 9 7 a *f 9> FCi*lft ^ *K« * > 
^«JiSl©ttHl^lSl*W>f««ePl 86ai^>fffiSl 8 6 IC W >t 4 tfttl&Stl 
S7?[n]i:li£*t©£lS]> T4b*B3 3**fflE»lSlfcttSWO»lfiaKft9» «»£20 

la*4'*K:bTH33't«*01E»l«ai:ttS»»iaaK'fy*««i©'»i:ai*l^*^«^* 

[02181 

» 1 9 5 ©J&ft 1 9 5 a . 195b. 1 9 5 c © ft tl IC ® M * tl 5 C t T . % M » ta f* 

1 82c^tt»*n***fitf'J>ft<fc9. l82cttfSSt«»atfS2« 
*»{&B»J»8fM 9 5«D«X^yf 1 9 5d^t7(cU:tti0'J^<45Ci:*^ 

t fe fcg#fcofc$8J»«ffif* 18 2c, 1 8 2 d 0»»B*«jfi^^T 1 8 

2 c±©-fy*«iS0*ft* { a<**- cntcj:0> 'nv Kff^l 8 1 ?tt, 

§1 8 6rtT'f>^4^ffffiTi.)E^A s iJill 8 4 a«t«< 45C 2 0 

[0219] 

COiit, *20f*ttll»«l 9 5Ttt, ««1 9 5 a, 195b. 1 9 5 c ^ tl ^ 
tKCSasfifiitft^T*^ flfcX^-y* 1 9 5 dOW 1 82 c 

1 * 5<Oty&7s>( "J* \ 95d©tt»>«i*.T*»f»fi*ii*l 82c. 1 8 2d©SafSf££BS 

iHK:3a»oi$Ma«»fc-e-«ii4:^T*, >t mm \ ® * 3**eiie£ 

[0220] ^ , . ^ 

ft f* ft tc , til M ® SB 1 9 1 « » B3 3KSti5l£, /X;H 85 a^6BIH^^ 
*KMitfRtffl*ftT»*bfc«9ljS20 l aH, 033*£EnEtffa£li£*t#[6]K 
3llK»*nftHA2 0 1h, 20 1 i. 20 1J©«tlft»K-r>^*ill*»** 
tSi^lCsy 7^1 8 1 * W » f 5 . 

EKS¥b<«, SB2©ttHi2na««»l 9 7 tf^^y KCl*«nft«IT* 2 Ol»tt 
BUtPftS 1 9 5©W«X-f vf- 1 9 5 d #»tt«©«t»**^tttt 1 95cCSi?n5 
fc, fl&fitttt 18 2c fc{ft*S*tl*««ttf£fc** < ft oT«»fifii(* 1 8 2 c ±©^ 
»«iao*** l «llX'f^l 95d**7Clftl:tJ:!)I<»*Ckfr6, -<> * 
||, 86rtf'f>*4ft»fft5*il 95affiOE^liC»bT^^^«^Pl 86a 
«©E*tfW**W » f 195d **7K bfct * * ?>'h« < ft ?K *» 1 ( **® 

£20 1 a 6 B 2 i#£EPE;fifafc«Ktt/jfa"?fifcjavMaB©«M20 1 h tc « $ 
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[ 0 2 2 2 ] 

- £ , 8 2 © ft W # fa W «* 1 97*^v^FtC»«Snfe«lit?tS2©*5PffiBfia»* 

1 95©W«;W'y*-l 9 5dtfjaRiOlt*«^8Rl 9 5 a(Cg|!Jn5t, II & 
gftft 1 8 2 c C«»«n*i*tfit'h« < fcoTfg&ffiffif* 1 82c±<Df>^mrS 
©fiKStflfl&T.'l'-y^l 95d^ltal 9 5 c Si 0 S 6CK 45 C fcfr 
5), yaffil ] 8 6rt?--ry*4£l¥E-f£il§!l 9 5 a «OEAC»LT'f 

P 1 8 6 a HJ © ff £ ft 'h £ < & »? > -f > * B S i « » 3$ £ 2 0 1 a 6 0 3 3 * £ 01 
E*lftfcttK»*lft'P«fca^ffiB©«*£20 1 j Kff^nio 
[ 0 2 2 3 ] 

S fc , QtUMtPW 1 9 ITS, B32lcStJ:3lc. » 1 © » # fit ■ W » §P 1 94©«iS 10 
X-fvf I 9 4 d**7fcbfctt»"ff, m2O0ttiS^|p)««!g|51 9 7©9J$;W-y^l 9 
7 a*«Jf?**T»20H5PfflllW»Wl 9 5 £ B ft 1 9 2 btcg^^-^^i:. I" > * R 
m i ©ti:tB£ft£03 3 tc*f 2 0 1 a *«K bTB 2 ©RfcUi£lB]tt«» 1 9 7 © 

«J & * -f * 1 9 7 aZrvyVlcmtitLtztt t&M<Dyj\iHKTZ£ £ff"e%Zo C © 
ft&£*att 1 8 2 cICIi, MM I 9 2 a 6 tl* B BOB fc » til 9 2b 

*« 6 o««tt«» «n* c i: c a *. f fg^misti* i 8 2 » 2 ©Rt thrift 

% & ft 1 97C««SX^7f 1 9 7a*^7>Kfc«RLfcfc*<fct>iS^iaK ,, e58J!&-r* 
o cntC^Ov ^y^iii a, /X;l/18 5afr&«MKRtlHSttT»SLfc*3*£ 

2 0 1 aSrSHC, B2©ttffl£faW»asi 9 7«WiX^'yf 1 9 7 afc^fFfcfcfc 
Lfcfc*fcttK»llO»Wffi«K: , !ta*lft*3«l»IC*ft«*Ti!tffl*n«Ci:K**. 20 
[ 0 2 2 4 ] 

ji * w t , «2coRtm73(pj«^a5i 9 7««y5^FE»asnft«ii-e»2of*ffim 

0 3 1 9 5£D#Jg&X-f-y^l 9 5d#fiJaB©at»;*#^fii!tl 9 5 c EBBS ft % t , 

* ft 1 9 2 afre>©BB£Bfii 9 2 b*»6o«»Ei:^iaII«nT»S»fi*if*i 8 2 c E 

«B*n*Bw#Bfc'h* < ftorai&tttfif* i 8 2 c ±©-f 

yf- l 95d**7CLfti:« iOf SSCtfrB, -Oi'iil 8 6F«9t ! -l'>^4^ffl 
EE-r^ffliJSl 9 5 alJOEtlCWbt'l'y^ttl&P 1 8 6 a tJ © JI ft «l $ X "V ^ 1 9 
5d**7ELfci:*J:D*t<a'?, -O^tt»l«»Wj«20 1 afr&Bfcifi^ffiB 

©03 3tc*-r»»jS2 o i kictw^nSc 

[ 0 2 2 5 ] 30 

1 9 5©W»;Wvf-l 9 5 dA'lliilOit.'hS^fiSil 9 5 aCSlinSt, SI 
1 9 2 ajb*6©B»fcB»l 9 2 b ft» 6 ©UK i: tfiOH * tlT 1 8 2 c ICfttt 
^n-5ttSSA^gt^t<a^Tf8^^m*l 8 2 c ^ ^^ISOlJtSi^ftX^ «y f 
1 9 5 d % 1 95cJC»«Ufcfc**t>«6lC# l **Ci:*»6» V * $ M 1 8 6 ft T"f 
y * 4 £ *f E T 3 10 IS 1 9 5 a«©E2jK*tLT-<>*(lt*&n 1 8 6 a fi) © ff ft # ft *> * 
t < ft i) > i«B»j62 0 1 aj&»&B*»Bv % ttB0B3 3fcjj<'rBWjft2O 1 
m E » 5* 5 n 5 o 

[ 0 2 2 6 ] 

fcfe, i>ta*JWfflJ 1 9 IT'tt, fg2©#$ffiBP3S5gl$l 99T56»fiSlftl 82c(C«$g 40 
Sn«««tl*55KW«I'rSilfcT», > * » □ 1 86a*9-r>*4«««lH*n*35 
fa E fc -5 f v ^ $ r8 i ©«»{4B*S&fc*B A* <HW"*"*£fc * f* W E U: . 

2 0 1 a , 20 1 h, 2011. 2 0 1 j, 201k, 2011, 201m 

fnfncHKf jitsiHi'y^iSi i ©littiftfi^issiTsctA^T'tSo 

[ 0 2 2 7 ] 

C © <fc 9 E , Qfc (U DM tP 9 1 9 l?tt, Bl©B9HaB*J»aBl 94©«SX^7f 1 9 4 
d * * 7 E L ft t. £ E , W ft X -y ^ 8 1. »2©»WlttB*iJ*P»l 95©«S!X^;f 
1 9 5 d , B2©RtlH#|BJ«J«»l 97©«8X^7f 1 9 7 a D «^ 5 C t f> f 
> *»» i © / 1 8 5afrP>©tttfift[p]£fV*«*&Pl 86 a i»)'fy*4i)'«ft 
*n*;£|Bjfc7KllKBfl: tfTt, S6EtB2©»SH&Bfl?JWHHl9 5fcB2 50 
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>(D^^w.mmm^ 1 9 9 tz z £ t t* -r y * m m » © Rt tu ft * 7 a » w ± t 

W,<t£*£5C ttfT-Z 5 0 lift WE «/ X/H 8 5 a *» BUMfcttW* ftTMLfc 
* # j& 2 0 1 a * * i> fc . •fy^ttl&PI 8 6a£D^>*4tf<8^SnS73fiKBiH£U: 
5 0/imi8<DiBrtC'f>**»l*i5lt«Ci:*<1f*8. 
[ 0 2 2 8 ] 

fit, ctDat&mmi® 1 9 1 viz. ±®Lrzt>ttiimw&7 3 tm®. » w ffi h « » w 1 

9 4, 1 9 5 , ttW^lp) W&SB 1 9 6 . 1 9 7 , SPiftH^giiSB 1 9 8 , 1 9 9 * 13 «f E 
SJ»T<6C4:#pIfln»*»), yX;H 8 5 a * (f^K It 3 6 0 ' ^lojERtaJftKfcg 

la**iiiK:360 , ^^riRllC-f>i'*»i*»5i***«l4:«'T**, 10 
[ 0 2 2 9 ] 

ft*, tt±-e»> aXUSUti* 1 8 2 a . 18 2b. 18 2c. 1 8 2 d E BS R U fig <D ft 2ft 
#$l££ttft£tEf>^?&i8 i £/X/P 1 8 5 a£»)B&HTfcRtai-r3<fc34ttfiiffiK 
Snftf8J»»*t{* 1 8 2 a . 182b. 182c. 1 82d*l**'M'Ff »7"1 8 1 
* Rt tH M 0 SB 1 9 1 ffl & f 4 41 a E O T Itt BH U ft , £ <D £ tlcmiZZ tl% £ titft 
<, W^lf^i»fila*l 8 2 a, 182b. 182c. 1 8 2 d iCl^SlOlllK^iKK 
*ftfti:*fc-f>*«»5 i %;X;H 8 5 a*9l«JITERJ:ffl"r5J:3ftS*ifct*ftft 

ajRataftsfltAs^yF^y^i 8 i K&mm*imr>& z> 0 fft, w±t*«, fg&jgft 

ft 1 9 5 b. 1 9 5 cfc#l&**l*«»**IM»Lft#, £<D£ tKmi£l<tlZ£ ttii% 

< , MX.tf ftfttttftft 1 9 5 a . 1 9 5 dK#*6Sn3Mfi*»JWLTi±a>frlRl*gffc 20 

[ 0 2 3 0 ] 

JXliOi^ifiECN^ 7^1 8 1 ft, &\ * if e IS £ t) b ft / 1 85aiH 
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